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American  use  of  Buried  Transmission  (able 


IN  EUROPE  it  common  practise  to  bury  trans- 1 
mission  cables  directly  in  the  ground  without 

With  the  ever  increasing  expansion  of  electric 
power  in  America,  there  is  a  corresponding  broad- 

ening  of  construction  methods  such  as  the  use  of  AS^^y^^H||||||||||||||^^ 
aerial powercablesand  buried transmissioncables. 

Recently  in  Omaha,  the  Nebraska  Power  Com- 
pony  installed  two  armored,  3-conductor, 

350,000  c.m.  OKONITE-CALLENDER  impregnated  / 
paper  cables  to  carry  15,000  volt  transmission  / 
through  a  settled  district  where  investment  in  a .  i 
duct  installation  was  not  justified.  The  work  was 
done  speedily  and  at  a  low  cost. 

Back  of  all  OKONITE-CALLENDER  cables  is  the 
expert  technique  developed  by  the  Callender's 
Cable  and  Construction  Company,  Ltd.,  during 
three  decades  of  manufacturing  experience  and  ^ 

installation  work  in  all  parts  of  the  world. 

OKONITE-CALLENDER  cables  are  of  the  highest 
attainable  quality;  built  upon  broad  knowledge) 
and  a  complete,  specialized  attention  to  progres- 
sive  American  practise. 

Details  of  the  Omaha  job  will  gladly  be  fur- 
nished.  Our  Engineering  Service  is  always  avail- 
able  on  any  power  cable  problems;  Underground 
— Submarine — Aerial. 

THE  OKONITE  COMPANY 
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Power,  not  scenery,  to  govern  licensors 
N.E.L.A.  to  Atlantic  Citv  in  1931 
Canadians  report  on  St.  Lawrence 
Boulder  Dam  preliminaries  started 


— HYDRO  develoiHiicnts  under 
Power  Coniniission  jurisdiction 
are  to  he  judged  on  power,  not 
scenic  or  recreational  bases,  de¬ 
cides  Attorney-General  Mitchell, 
who  denies  that  Congress  sjieci- 
fied  any  hnt  navigational  protec¬ 
tion  in  creating  power  hoard. 

— RATES  in  Indiana  may  he 
widely  affected  hy  Martinsville 
case  .scheduled  for  federal  court 
decision.  More  than  70  petitions 
hy  cities  for  lower  rates  depend 
on  case  to  establish  just  what 
intangibles  shall  he  considered  in 
rate  making. 

— BOULDER  DAM  preliminary 
operations  start  as  Secretary 
Wilbur  wires  instructions  to  site. 
Union  Pacific  offers  to  build 
“easy"  section  of  needed  rail  line, 
hut  no  one  ai)i)ears  anxious  to 
tackle  the  more  difficult  parts. 


— .SL’BST.XTIOX  with  base  ST)  ft. 
below  street  level,  designed  for 
maximum  utilization  of  spage. 
brings  25.000  kw.  in  rotary  con¬ 
verters  together  with  all  auxili¬ 
aries  and  49.000-amp.  battery  in 
225x60-ft.  area. 

— SYSTh'M  survey  leads  Georgia 
utility  to  improve  transformer 
loadings  and  permits  many  minor 
improvements.  Profitable  reha¬ 
bilitation  need  not  he  confined  to 
complacent  energy  users. 


— .STRE.^M  flow  fully  utilized  by 
twelve  idants  on  Catawba  River 
in  Carolinas.  Co-ordinated  op¬ 
eration  iKTinits  highest  efficien¬ 
cies  and  ample  floixl  control. 
Lhiite<l  action  wins  again. 

— PRIEST  RAPIDS  project,  in¬ 
volving  200.000  hp.  on  Columbia 
River,  lo.ses  license  as  commis¬ 
sion  makes  effective  its  threat  to 
demand  proof  of  market  for 
}H)wer — a  move  to  make  all  ap¬ 
plications  active  ones. 


NEWS 


licenses  the  coniinission  must  confine  its 
attention  to  the  interests  of  interstate  and 
foreign  commerce,  or  whether  it  may  con¬ 
sider,  in  deciding  whether  to  grant  a 
license,  esthetic,  recreational,  scenic  and 
other  like  features  of  the  situation. 


OF  THE  WEEK 

A 


A.  The  United  States  has  no  power  to 
prevent  the  erection  of  a  dam  at  Cumber¬ 
land  Falls  unless  the  effect  of  the  dam 
would  be  to  impair  substantially  the  navi¬ 
gable  capacity  of  the  lower  reaches  of  the 
river.  It  could  not  prevent  the  erection 
of  the  dam  because  it  would  interfere  with 
the  scenic  or  recreational  facilities  at  that 
point,  and  Congress  has  not  by  the  terms 
of  this  act  attempted  to  confer  upon  the 
commission  the  power  to  refuse  a  license 
because  of  such  considerations. 


/ 

Mitchell  Says  Power  Board  Cannot 
Act  on  Esthetic  Grounds 


That  the  Federal  Power  Commis¬ 
sion  has  no  power  to  refuse  a 
license  to  an  applicant  lor  a  hydro-elec¬ 
tric  site  in  order  to  preserve  scenery  or 
recreational  opportunities  is  the  most 
important  decision  announced  in  a  long 
communication  addressed  to  the  Pres¬ 
ident  hy  Attorney-General  William  D. 
Mitchell  on  July  1,  in  response  to  six 
finest  ions  posed  by  the  Secretary  of 
War  in  his  capacity  as  acting  chairman 


Court]  established,  the  question  whether  a 
])articular  stream  is  navigable  becomes  one 
of  fact.  Xot  only  the  evidentiary  facts, 
but  the  ultimate  fact  of  navigability,  is  one 
which,  in  dealing  with  applications  for 
license,  the  Federal  Power  Commission  is 
required  by  this  act  to  determine. 

Q.  The  next  questions  submitted  are 
whether  in  considering  applications  for 

T  ▼ 


Q.  The  last  questions  submitted  are 
whether  the  Federal  Power  Commission 
has  jurisdiction  to  grant  a  license  pur¬ 
porting  to  protect  the  licensee  against  inter¬ 
ference  by  the  authorities  of  the  state 
government,  and  in  that  connection  whether 
the  steps  taken  by  the  State  of  Kentucky 
looking  toward  the  acfiuisition  by  the  state 
for  park  purposes  of  an  area  including 
Cumberland  Falls  operate  to  terminate  the 
authority  of  the  commission  relative  to  the 
proposed  project. 

A.  In  the  absence  of  the  actual  acquisi¬ 
tion  by  the  state,  or  of  facts  showing  that 
such  acquisition  is  a  certainty  in  the  near 
future,  it  is  the  duty  of  the  commission  to 
pass  on  the  application  and  grant  or  deny 
it  as  the  facts  may  require.  Otherwise, 
the  state  might  withhold  action  indefinitely 
in  the  matter  of  the  acquisition  of  the 
property,  and  the  commission  would  be 


T 


of  that  commission. 

These  (piestions,  though  some  of  them 
are  framed  in  general  terms,  all  relate 
to  the  application  of  the  Cumberland 
Hydro-Electric  Power  Company,  an 
Instill  property,  for, a  license  to  develop 
Cumlierland  Falls  in  Kentucky.  This 
project  aroused  intense  hostility  from 
scenery  preservationists  and  led  the 
Kentucky  Legislature  to  pass  a  law 
authorizing  the  acceptance  of  an  offer 
from  former  Senator  du  Pont  to  pur¬ 
chase  the  property  for  the  state,  which 
would  convert  it  into  a  public  park. 

Specific  answers  given 

.■\ttorney-General  Mitchell’s  decision 
on  the  points  involved  may  he  epit¬ 
omized  as  follows,  the  language  em¬ 
ployed  being  his  own  as  e.xcerpted  from 
his  communication: 

Q.  The  first  question  submitted  is  whether 
the  commission  has  jurisdiction  to  enter¬ 
tain  on  its  merits  the  application  for  license 
for  this  dam  on  upper  non-navigable 
reaches  of  the  Cumberland  River. 

.•\.  I  am  of  the  opinion  that  the  commis¬ 
sion  has  jurisdiction. 

Q.  Tlie  next  question  submitted  is  whether 
the  navigahle  capacity  of  a  given  stream 
may  bt*  referred  to  and  determined  by  the 
.■\ttorney-General  upon  a  statement  of  the 
evidence,  or  whether  it  is  a  question  of 
fact  to  be  determined  by  the  Federal  Power 
Commission. 

A.  With  this  test  of  navigability  [one 
laid  down  by  the  United  States  Supreme 


EMULATING  JUPITER  IN  TENNESSEE 


■Wiiir  World  Photon 


Research  eiiyiueers  ore  stiU  on  the  trail  of  the  lightning  flash.  Here  is 
some  portable  IVestinghonse  generator  equipment  set  up  in  the  moun¬ 
tains  of  Tennessee  to  furnish  artificial  thunderbolts  zvhen  real  ones  are 
too  bashful  to  appear. 
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withhuldiiifi  action  indefinitely  on  the  appli¬ 
cation  for  a  license,  and  the  applicant,  not 
heiiiR  able  to  prtKeed  without  a  license, 
would  be  deprived  indefinitely  of  the  use 
of  its  property. 

It  would  thus  seem  th.at  if  the  Cum¬ 
berland  Hydro-Electric  Power  Company 
persists  in  its  application  for  a  license 
and  contests  the  right  of  the  state  to 
condemn  its  property  for  park  purposes, 
the  fight  over  this  site  is  still  on. 
Moreover,  a  principle  has  been  set  up 
that  will  have  wide  application  in  other 
cases. 

▼ 

Potomac  Great  Falls 
Power  Applications  Fail 

l^JKCTIOX  without  prejudice  has 
met  the  three  applications  to  the 
I'ederal  Power  Commission  for  a  pre¬ 
liminary  permit  to  develop  the  Great 
Falls  of  tlie  Potomac  for  water  power. 
The  most  widely  advertised  of  these 
was  from  the  Potomac  River  Corpora¬ 
tion,  controlled  by  the  Byllesby  inter¬ 
ests.  One  of  the  others  was  from  the 
.South  Branch  Power  Company,  and  the 
third  apjdication  was  from  Albert  M. 
Huick  and  W’.  II.  H.  Stineman.  The 
Byllesby  application,  the  earliest  of  the 
three,  had  been  pending  three  years. 

This  disposition  of  the  projects  was 
based  by  the  commission  on  the  Cramton 
act  passed  by  Congress  to  establish  a 
public  park  on  the  site  sought  for  power 
development.  F.  F.  Bonner,  executive 
secretary  of  the  Power  Commission,  ex¬ 
plained  this  in  a  letter  to  the  unsuccess¬ 
ful  applicants,  which  was  made  public 
on  Wednesday,  and  added : 

"As  the  project  for  the  parkway  will 
occupy  in  part  the  area  included  in  the 
project  covered  by  your  application  for 
a  preliminary  permit,  your  application 
is  rejected  without  prejudice  to  the 
filing  of  a  new  application  not  in  conflict 
with  the  parkway  or  for  a  project  for 
which  congressional  authority  can  be 
shown.” 

T 

Water  Power  Interests 
U.S.  Chamber  of  Commerce 

The  water-power  policy  committee 
of  the  United  .States  Chamber  of 
Commerce  has  finished  its  work  in  shap¬ 
ing  a  proposed  guide  for  the  chamber’s 
future  action  and  attitude  with  regard 
to  power  problems.  The  report  was  ap¬ 
proved  on  June  27  by  the  directors  of 
the  chamber,  but  will  not  be  made 
public  until  it  goes  to  referendum, 
probably  .some  time  this  fall.  At  that 
time  an  extensive  factual  survey  on 
which  the  report  was  based  will  also  be 
released  except  for  the  section  on 
.Muscle  Shoals,  which  is  already  in  cir¬ 
culation. 


WILL  HE  REPEAT? 


General  Edgar  jadzein,  eJiosen  by 
the  President  ,to  head  the  nezv  Fed¬ 
eral  Pozver  Commission,  is  here 
seen  taking  the  oath  of  office  as 
chief  of  army  engineers,  a  fezo  years 
before  his  retirement.  It  zeill  be  up 
to  the  Senate  to  decide  zehether  he 
zoill  again  be  mustered  into  the 
sendee  of  the  nation. 

T 

Power  Nominations  Wait 
— Jadwin  Will  Be  Fought 

O  NOMINATIONS  for  member¬ 
ship  in  the  reorganized  Federal 
I’ower  Commission  had  been  sent  to 
the  Senate  up  to  the  time  the  Elec- 
TRic.vL  World  closed  its  forms.  It  is 
assumed  that  the  President  will  not 
forward  these  names  until  the  naval 
treaty  shall  have  been  ratified  or  a 
time  fixed  for  a  final  vote.  It  is  ap¬ 
parent  that  a  strenuous  effort  is  being 
made  to  organize  opposition  to  the  con¬ 
firmation  of  Lieut. -General  Jadwin, 
whom,  as  announced  last  week,  the 
President  has  selected  for  the  chair¬ 
manship  of  the  commission. 

The  opposition  to  General  Jadwin, 
it  is  stated,  will  be  based  upon  claims 
that  he  has  favored  power  companies  in 
his  reports.  He  also  is  being  criticised 
for  having  recalled  Colonel  William 
Kelly  to  the  service  after  he  had  entered 
upon  duties  for  the  Niagara  Falls  Power 
Company.  Colonel  Kelly  was  recalled 
to  direct  a  reservoir  study  in  connection 
with  the  flood-control  program.  F.x- 
ception  also  is  taken  to  the  position 
General  Jadwin  took  with  regard  to 


the  disposition  of  Muscle  Shoals  and 
because  of  the  report  he  made  favoring 
the  utilization  of  the  power  resources 
of  the  Potomac  at  Great  Falls  in  con¬ 
junction  with  the  park  plan.  General 
Jadwin’s  personal  course  in  the  matter 
of  Mississippi  River  AckkI  control  and 
in  connection  with  the  commission 
studying  the  Nicaraguan  Canal,  of 
which  he  is  chairman,  has  also  aroused 
much  opposition,  among  civil  engineers 
as  well  as  from  politicians.  His  floo<l- 
control  plan  has  been  under  constant 
fire  since  it  was  made  public  late  in 
1«28. 

T 

N.E.LA.  1931  Meeting, 
Atlantic  City,  June  8-12 

OFFICI.AL  announcement  was  ma<le 
this  week  by  A.  Jackson  Marshall, 
secretary  National  Electric  Light  .Asso¬ 
ciation,  that  the  1931  convention  of  that 
body  will  be  held  at  Atlantic  City.  N.  J., 
in  the  auditorium  and  convention  hall, 
on  June  8  to  12  inclusive. 

▼ 

Canadian  Engineers  Issue 
New  St.  Lawrence  Report 

DOUBLE  -  STAGE  deep  -  water 
navigation  and  power  development 
costing  about  $274,020,000  is  envisage*! 
in  the  report  just  issued  of  a  conference 
between  members  of  the  Canadian  sec¬ 
tion  of  the  Joint  International  Board  of 
Engineers  and  representatives  of  the 
Ontario  Hydro-Electric  Power  Com¬ 
mission  who  investigated  the  deep-water 
and  power  possibilities  of  the  St.  Law¬ 
rence  in  the  international  rapids  section 
of  the  riv'er. 

The  development  recommended  in  the 
present  report  differs  in  some  minor 
respects  from  the  double-stage  scheme 
suggested  by  the  Canadian  engineers  in 
tl’.eir  conferences  with  the  L^nited  States 
section  of  the  board  several  years  ago. 
Tl’.e  previous  report  contemplated  a 
double-stage  development  scheme  with 
the  first  stage  at  Ogden  Island,  near 
Morri.sburg,  and  the  lower  one  at  Barn¬ 
hart  Island,  2^  miles  above  Cornwall. 
Subsequent  investigations  have  led  the 
Canadians  in  their  present  report  to  rec¬ 
ommend  the  alternative  project  of  in¬ 
stalling  the  first  stage  at  Crysler  Island, 
3  miles  down  stream  from  Morrisburg, 
in  preference  to  Ogden  Island.  The 
second  stage  remains  as  before  at  Barn¬ 
hart  Island. 

The  report  recommends  that  the  side 
canal  at  Crysler  Island  be  placed  on  the 
Canadian  side,  although  it  could  be  built 
on  the  United  States  side  at  the  same 
cost.  The  report  says  that  the  side 
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England's  rural  beauty  is  now  in  some  f'laees  diversified  by  man-made  fozeers  among  the  God-made  trees, 
but  ej’ery  effort  to  leave  the  landseaf'e  undisfigured  has  been  made.  The  pieture  shows  a  section  of  the 
transmission  line  bcticeen  Bedford  and  Luton,  which  forms  part  of  the  new  electrification  schone. 


canals  and  locks  for  carrying  deep¬ 
water  navigati(»n  pa^t  the  Barnhart 
Island  development  could  he  constructed 
more  economically  on  the  United  States 
side,  hut  that  they  could  be  built  in 
Canadian  territory  at  an  increase  in  cost 
ranging  from  $5,0(X).0(K)  to  $8,000,000. 


British  Electrification 
Makes  Steady  Progress 

IT  W’.A.S  recently  announced  that  the 
Electricity  Commission  of  (ireat 
Britain  has  sanctioned  schemes  for  ex¬ 
tensions  to  electrical  generating  plants 
in  England  totaling  390.000  kw.  The 
capacity  of  the  County  of  London  Elec¬ 
tric  Supply  Company’s  station  at  Bark¬ 
ing  atid  that  of  the  Newcastle-on-Tyne 
Company’s  .station  at  Dunston  are  to  he 
enlarged  by  150.000  kw.  in  each  case, 
while  the  north  Metropolitan  Com¬ 
pany’s  plant  at  Brimsdown  is  to  have 
an  additional  50,000  kw.  and  a  further 
40.(KM)  kw.  is  to  f>e  added  to  the  London 
County  Council’s  plant.  The  extensions 
will  mean  an  expenditure  of  about  $20.- 
000, (KK),  all  of  which  will  he  undertaken 
by  British  firms. 

Possibility  of  electrification  on  the 


Cireat  Xorthern  .section  of  the  London 
&  Xorth  P^astern  Railway,  one  of  the 
four  big  British  railroad  .systems,  is 
fore.shadowed  by  negotiations  which 
have  just  been  opened  between  the 
L.N.E.R.  and  the  government  develop¬ 
ment  act  committee  for  a  grant  toward 
the  cost  of  the  scheme. 

The  plans  submitted  to  the  committee 
include  the  electrification  of  the  main 
line  of  the  section  leading  out  of  Lon¬ 
don  via  Hatfield  and  Enfield  as  far  as 
W’elyn  Garden  City,  20  miles  from  the 
London  terminus.  Suburban  branches 
covering  north  London  are  also  in¬ 
cluded.  The  total  length  of  line  is  60 
miles,  ecpial  to  173  miles  of  single  track. 
The  estimated  total  cost  of  the  project 
is  $21,750,000. 


Wilbur  Gestures,  Work 
Starts,  Las  Vegas  Cheers 

TELEGR.\PHIC  instructions  from 
Secretary  of  the  Interior  Wilbur, 
issued  on  Monday  immediately  after  the 
President  had  signed  the  appropriation 
hill  containing  $10,660,000  for  Boulder 
Dam.  started  men  working  on  prelimi¬ 
nary  jobs  connected  with  road  building 
and  site  surveys  for  the  contemplated 


Colorado  River  plant.  Actual  construc¬ 
tion  will,  the  engineers  in  charge  hope, 
he  begun  in  three  months’  time.  In  the 
meanwhile  job  seekers  are  arriving  in 
considerable  numbers  at  Las  Vegas. 
Nev.,  the  nearest  city  and  coming  head¬ 
quarters.  where  things  are  looking  up 
after  years  of  vicissitude. 


Planning  for  National 
Hydraulic  Laboratory 

PLANS  for  the  construction  of  the 
National  Hydraulic  Laboratory  were 
discussed  by  a  special  advisory  com¬ 
mittee  in  Washington  on  June  25  at  the 
Bureau  of  Standards.  Representatives 
of  all  the  federal  bureaus  interested  in 
the  work  and  several  prominent  hy¬ 
draulic  engineers  from  other  parts  of 
the  country  were  in  attendance. 

John  R.  Ereeman.  who.se  efforts  over 
a  long  period  of  years  were  largely 
responsible  in  shaping  the  movement 
culminating  in  the  recent  passage  of  the 
laboratory  bill,  presented  detailed  draw¬ 
ings  and  estimates.  It  was  his  opinion 
that  a  laboratory  equal  to  any  other  in 
the  world  can  be  built  with  the  forth¬ 
coming  appropriation  of  $350,00(1  to 
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start  the  work  plus  $50,000  per  year  development  of  the  country  in  the  Priest 
thereafter.  On  the  site  provided  at  the  Rapids  region  must  take  place  before  it 
bureau  he  proposes  to  erect  a  large  can  support  a  project  of  the  size  that 
forebay  with  flumes  and  a  measuring  necessarily  must  be  built  to  harness  the 
basin  capable  of  circulating  500  sec. -ft.  Columbia  at  that  point, 
of  water  at  heads  up  to  40  ft.  and  Over  the  recommendation  of  its  ex¬ 
measuring  the  (luantities  within  one-  ecutive  secretary,  the  commission  has 
tenth  of  1  per  cent.  Basic  theory  can  agreed  to  hold  a  hearing  to  consider  a 
be  developed  on  a  wide  variety  of  protest  by  the  \  osemite  Power  Coin- 
problems  now  controversible,  he  as-  pany  against  a  decision  by  the  executive 
serted,  and  research  can  be  conducted  secretary  to  reject  its  application  for  a 
in  such  practical  problems  as  dam  de-  license  for  a  proposed  development  on 

the  Tuolumne  River  in  California.  The 
secretary  contended  that  a  hearing  was 
given  the  power  company  in  San  Fran¬ 
cisco  last  year  and  that  its  side  of  the 
case  had  been  thoroughly  studied.  The 
application  conflicts  with  one  filed  by 
the  Turlock  and  Modesto  irrigation 
districts. 


Power  Commission  Report 
— Priest  Rapids  Project  Off 

CLOSE  of  the  fiscal  year  found  the 
primary  affairs  of  the  Federal  Power 
Commission  in  excellent  condition,  ac¬ 
cording  to  a  report  made  public  at  the 
commission’s  offices.  The  docket  has 
lK‘en  practically  cleared  of  important 
applications  involving  early  construction. 
Pressing  cases  have  been  disposed  of 
and  the  general  accumulation  from  pa.st 
years  has  been  substantially  reduced. 
Thus  the  new  commissioners  who.  under 
recent  legislation,  will  replace  the  Cabi¬ 
net  officer  members  in  the  direction  of 
the  commission’s  activities  will  have 
opportunity  to  become  familiar  with 
their  task  before  being  called  upon  to 
make  decisions  of  moment. 

In  the  past  twelve  months  licenses 
have  been  issued  for  76  projects  of  all 
classes,  as  compared  with  34  projects 
authorized  in  the  previous  year,  and  the 
installation  of  more  than  l.OOO.OOO  hp. 
has  been  authorized  hy  the  licenses 
issued.  This  exceeds  the  total  net  in¬ 
crease  of  the  entire  three-year  period 
preceding. 

.Altogether,  in  the  ten  years  of  its 
life,  the  commission  has  issued  licenses 
for  449  projects.  Many  of  these  con¬ 
sist  of  small  generating  plants  and  trans¬ 
mission  lines  occupying  government 
land,  but  of  the  total  104  are  of  the 
major  project  classification.  These 
range  from  stations  of  a  few  hundred 
horsepower  to  the  giant  developments  of 
.■Niagara  and  Conowingo.  Construction 
has  been  completed  and  operation 
'Started  in  the  case  of  83  of  the  104 
projects.  Audit  of  accounts  has  been 
made  in  the  case  of  55  of  the  83  proj- 
ixrts  so  far  completed. 

.As  the  Washington  Irrigation  &  De¬ 
velopment  Company  was  unable  to 
establish  prior  to  July  1  that  it  would 
be  able  to  find  a  market  for  enough 
power  to  justify  the  installation  of  200,- 
000  hp.  at  Priest  Rapids  on  the  Colum¬ 
bia  River,  the  commission  has  rejected 
the  application  of  the  company  for  an¬ 
other  license.  Studies  made  in  connec¬ 
tion  with  the  project  convince  members 
of  the  commission’s  staff  that  further 


CROSS-COUNTRY  JAUNTS  SIMPLIFIED 


This  trailer,  weighing  about  3  tons,  can  handle  heavy  cable  reels 
exceeding  10  tons.  Drawn  by  a  tractor,  virtually  impossible  terraiiii 
may  be  ifraversed.  Only  two  men  are  needed  for  deliveries.  Special 
provisions  arc  made  for  loading  and  unloading. 
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development  could  be  placed  anywhere 
in  any  section  of  the  river  either  on  the 
American  or  Canadian  side,  and  the 
province  which  owns  the  power  would 
he  precluded  from  any  voice.” 

In  a  later  speech  Mr.  Ferguson  de¬ 
clared  that  Ontario  is  not  going  to  per¬ 
mit  its  proprietary  rights  in  tlie  water 
powers  of  the  St.  Lawrence  River  to  he 
made  the  subject  of  bargaining  between 
the  Dominion  government  and  the 
United  States,  though  it  is  willing  to 
take  part  in  an  international  conference 
to  aid  development.  It  was  because  the 
province  refused  to  have  its  investment 
of  $30(),(K)0,(K)0  in  hydro-electric  enter¬ 
prises  jeopardized  by  uncertainty  or  de¬ 
stroyed  by  confiscation  that  he  had 
joined  issue  with  Premier  King,  Mr. 
Ferguson  said.  The  clause  relating  to 
international  agreements  in  the  federal 
Premier’s  memorandum,  he  added,  was 
a  threat  of  confiscation. 


Dominion  and  Ontario  Governments 
Clash  Over  Water  Power 


SIL\RP  differences  have  arisen  with  struction  of  any  canal  or  other  work  for 
regard  to  the  relative  positions  of  the  improvement  of  navigation,  it  would  be 
Dominion  government  and  the  Provinces  prt'pared  to  make  available  to  an  approved 
*^1  1  1  provincial  agency  the  surplus  water  power 

of  Ontario  and  Quebec  in  the  develop-  developed  beyond'  that  needed  for  the 
ment  of  power  on  navigable  streams,  operation  of  the  kicks  and  purposes  of 
In  a  recent  speech  at  Peterboro,  On-  navigation  on  a  basis  equivalent  to  that 
tario,  Premier  Mackenzie  King  made  govern  if  the  provincial 

.1  .  .  *  *1  t  4^1  ct  T  .  agency  had  itselt  undertaken  the  work  as 

the  statement  that  the  St.  Lawrtmce  development  scheme. 

development  was  being  held  up  by  On-  3.  i„  either  case,  should  the  use  of  Do- 
tario.  A  few  days  later  Premier  Fer-  minion  or  provincial  property  be  required 
guson  of  Ontario  replied  that  such  a  fr  die  riparian  or  other  property  rights 
statement  was  entirely  without  founda-  |hc  Dominion  or  province  be  interfered 
.  rr  ^  ^  ,  -r^  With  or  afTected,  the  acquisition  of  such 

tiou  and  was  made  in  an  effort  to  shift  property,  or  the  authority  to  interfere  with 
the  responsibility  from  the  federal  Pre-  or  affect  such  rights,  could  be  made  the 
mier’s  shoulders,  where  Mr.  Ferguson  subject  of  a  special  agreement  in  the  par- 
thought  it  unquestionalily  rested.  ticular  circumstances  of  each  case. 

The  first  public  statement  outlining  In  his  reply  Premier  Ferguson  said 
the  result  of  the  conferences  on  this  that  the  memorandum  in  question  was 
matter  between  representatives  of  the  never  submitted  to  the  conference  or 
Dominion  and  provincial  governments  communicated  to  Ontario  and  that  it 
in  January  was  given  by  Premier  King  differs  in  an  important  respect  from  the 
in  the  form  of  a  memorandum  during  proposal  actually  put  forth  by  the 
the  Peterboro  speech.  The  memoran-  federal  government.  ”The  statement 
dum  .set  forth  the  policy  which  the  submitted  to  the  conference,”  he  as- 
Dominion  government  is  prepared  to  serted,  "was  predicated  upon  the  vital 
adojit  as  a  basis  of  agreement  with  the  condition  ‘subject  to  the  observance  of 
provinces.  The  principal  clauses  read:  any  necessary  international  require- 
1.  Where  a  province  desires  to  undertake  ment.’  I  bis  clearly  means  that  the 
power  development  in  navigable  waters,  its  federal  government  in  its  international 
right  to  do  so  shall  lx*  recognized,  con-  negotiations  wants  to  deal  with  the 
d.t.ona  on  the  provision  of  the  necessary  ^perty  of  the  provinces  in  any  way 
navigation  retiuirements.  *  *  -I  .  ,  '  ^ 

1.  Should  the  Dominion  government  at  ht  without  reference  to  the  prov- 

any  time  undertake  to  authorize  the  con-  inces.  For  e.xample,  the  actual  power 


Northern  Illinois  Company 
Cuts  Million  from  Bills 

Reduction  in  rates  of  the  Public 
Service  Company  of  Northern 
Illinois  for  residential  electric  service 
beginning  August  1  has  been  announced 
by  that  company.  The  new  rate,  which 
will,  it  is  estimated,  effect  an  annual 
saving  of  more  than  a  million  dollars, 
will  begin  at  8  cents  and  be  stepped 
down  to  7  cents.  5  cents  and  3  cents 
(net)  per  kilowatt-bour,  except  in  a  few 


SALUDA  DAM  FINISHED  THREE  MONTHS  AHEAD  OF  SCHEDULE 


four  40.625-kva.  generators  are  being  three  years  since  the  first  shovelful  of 
will  installed.  The  illustration  on  the  left  dirt  was  deposited.  The  dam  is  208  ft. 
is  from  a  photograph  taken  last  month,  high  and  about  H  miles  long  and  has  a 
On  the  right  is  shown  the  last  shove^-  width  of  about  a  quarter  mile  at  the 
fill  of  dirt  being  dumped  on  this  great  center  of  the  base.  Its  completion  has 
earth  dam  on  June  28.  The  dam  will  lie  beaten  the  schedule  by  three  months, 
allowed  to  settle  for  about  a  year  before  W'ater  in  the  reservoir  is  approaching 
a  highway  is  built  upon  it.  It  is  nearly  the  halfway  stage. 


Rapid  progress  is  being  made  on 
the  114-kv.  substation  that 
distribute  power  at  the  Saluda  hydro¬ 
electric  development  being  built  near 
Columbia.  S.  C.,  for  the  Associated 
Cias  &  Electric  System.  The  sub¬ 
station  is  about  800  ft.  east  of  the 
control  room  in  the  power  house,  where 


* 


LAYING  CABLES  UNDER  BALTIMORE  HARBOR 


places  where  the  initial  rate  will  be 
1  cent  higher  owing  to  ordinance  pro¬ 
visions.  The  nunil>er  of  rooms  in  a 
home  will  l)e  the  basis  of  computing  the 
charges,  instead  of  the  number  of 
sockets,  as  at  present. 


A.I.E.E.  Publishes 
Two  New  Standards 


Tie  American  Institute  of  Electrical 
Engineers  has  issued  new  stand¬ 
ards  covering  constant-current  trans¬ 
formers  of  the  moving-coil  type  ( ^Co. 
12)  and  air  circuit  breakers  (Xo.  20). 
The  standards  for  transformers,  induc¬ 
tion  regulators  and  reactors  (Xo.  13) 
and  automatic  stations  (Xo.  26)  have 
lately  been  revised.  Proposed  revisions 
of  the  standards  for  railway  control  ap¬ 
paratus  CXo.  16)  and  for  capacitors 
( Xo.  18  )  have  been  circulated  for  con¬ 
structive  criticism  preparatory  to  pro¬ 
mulgation  in  definitive  form. 


West  Canada  Utilities 
Go  to  Hulswit  Company 

AXXOUXTEMEXT  is  made  that  the 
.  sale  of  the  Canadian  gas  and  elec¬ 
tric  properties  of  the  International  Utili¬ 
ties  Corporation  to  the  American  Com¬ 
monwealths  Power  Corporation  and  as¬ 
sociated  interests,  including  the  Ameri¬ 
can  Utilities  &  General  Corporation,  has 
been  arranged  with  the  exception  of 
some  minor  details.  Frank  T.  Hulswit 
is  president  of  the  American  Common¬ 
wealths  Power  and  the  dominant  factor 
in  its  dealings. 

The  American  Commonwealths  Power 
Corporation  will,  the  announcement 
says,  control  more  than  60  per  cent  of 
the  Dominion  Gas  &  Electric  Company, 
which  controls  Canadian  W'estern  Xat- 
ural  Gas,  Light,  Heat  &  Power  Com¬ 
pany,  Xorthwestern  Utilities,  Canadian 
Utilities,  Union  Power  Company, 
Xanaimo  Electric  Light,  Power  &  Heat¬ 
ing  Company  and  certain  miscellaneous 
investments.  These  companies  operate 
in  more  than  100  communities  in 
Alberta,  Saskatchewan  and  British 
Columbia. 


Tzvcli’c  cables,  each  capable  of  carrying  33,000  volts,  were  on  Sunday, 
June  29,  simultaneously  stretched  under  the  channel  of  Baltimore 
Harbor,  47  ft.  beneath  the  leater's  surface.  '  They  connect  the  Lazaretto 
Depot  zeith  Fort  McHenry,  a  distance  of  1,895  ft.  The  cables  zeill  carry 
current  from  the  Could  Street  and  Westport  plants  of  the  Consolidated 
Gas,  Electric  Light  &  Pozeer  Company  to  the  ll'estern  Electric 
Point  Breeze  factory.  Only  three  cables  zvill  he  used  at  present. 


the  commission  sustained  its  right  to  be 
so  served. 

The  commission,  however,  dismissed 
complaints  by  the  city  of  Fairfield 
against  the  Great  Western  Power  Com¬ 
pany  and  by  the  cities  of  Mountain  View 
and  Stockton  against  the  Pacific  Gas  & 
Electric  Company,  Those  municipal¬ 
ities  sought  an  order  directing  the  power 
companies  to  supply  them  with  electrical 
energy  for  resale  over  municipally 
owned  distributing  systems  in  competi¬ 
tion  with  the  companies  furnishing  the 
power.  The  commission  was  also  asked 
ities  have  just  been  adjudicated  by  the  by  the  cities  to  fix  the  rates  to  be  paid 
California  Railroad  Commission.  In  the  by  the  cities  for  such  energ)'. 
first  of  these  the  commission  ordered  Commissioners  Louttit,  Decoto  and 
the  Pacific  (las  &  Electric  Company  to  Whitsell  in  the  majority  opinion  held 
deliver  electrical  energy  for  all  munici-  that  “a  careful  review  of  all  the  facts 
pal  purposes  to  Redwocnl  City  at  one  and  circumstances  cited  by  complain- 
point,  when  the  city  .shall  have  provided  ants  fails  to  establish  the  claim  that 
the  necessary  facilities,  at  the  rates  and  either  of  the  defendant  utilities  has  dedi- 
under  the  conditions  provided  in  the  cated  its  facilities  to  the  use  of  systems 
company’s  power  schedule.  The  city  operating  in  competition  with  it.”  Com- 
has  hitherto  purchased  energy  for  street  missioners  Seavey  and  Carr  dissented, 
lighting,  general  pf)wer  and  miscella-  holding  that  the  companies  under  their 
neons  purposes  at  about  a  dozen  .sepa-  franchises  could  not  refuse  to  sell  energy 
rately  metered  points  of  delivery.  It  to  the  cities  that  granted  them,  even 
desires  to  receive  the  bulk  of  its  energy  though  these  cities  had  themselves  en- 
at  a  central  point  in  order  that  it  may  tered  business  in  competition  with  the 
receive  the  benefit  of  lower  charges,  and  utilities.  They  saw  no  confiscation. 


panics  is  engaging  in  a  private  business 
enterprise.  Alabama  first  brought  suit 
in  the  Court  of  Claims  without  consent 
of  the  federal  government  and  the  suit 
was  dismissed. 


California  Cities  and 
Utilities  Air  Contentions 


Supreme  Court  Will  Hear 
Alabama  on  Shoals  Tax 

The  L'Uited  States  .Supreme  Court 
has  agreed  to  pass  at  its  next  term 
I)cginning  in  October  on  the  question 
of  whether  the  federal  government  must 
pay  a  tax  to  the  State  of  Alabama  for 
power  generated  at  Muscle  Shoals.  The 
■'tate  contends  that  the  federal  govern¬ 
ment  in  the  development  of  the  hydro¬ 
electric  power  for  sale  to  power  com- 
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ONE  OF  BERLIN’S  ENGINEERING  SIGHTS 


—  Iffrf*  MofW  Photon 


A  many  I  he  many  /slants  visited  by  IT  arid  Pozeer  Conference  delegates 
in  Perlin  zeere  the  Siemens-Sehiickert  zoorks.  The  picture  shozvs  the 
inspection  department. 


A.S.T.M.  Reports  on 
Electrical  Materials 

Among  the  niultitiKlinous  committee 
rejMirts  presented  at  the  annual 
meeting  of  the  American  Society  for 
Testing  Materials  at  Atlantic  City  in 
the  week  of  June  23-27  was  that  of  the 
committee  on  electrical  insulating  ma¬ 
terials  (H.  S.  \’assar  chairman).  This 
committee  reported  progress  on  a  num- 
l)er  of  studies  being  made  on  insulating 
varnishes,  molded  and  sheet  insulating 
materials,  litjuid  insulation,  radio-fre- 
tjnency  tests  and  on  resistivity  and 
power-factor  measurements.  It  also 
presented  a  new  method  for  measure¬ 
ment  of  thermal  conductivity  of  lami¬ 
nated  materials,  and  recommended 
advancement  to  standard  of  tentative 
methods  of  testing  electrical  porcelain 
and  of  the  tentative  revision  of  standard 
methods  of  testing  molded  insulating 
materials.  Revision  of  the  tentative 
methods  of  testing  insulating  varnishes, 
laminated  sheet  insulating  materials, 
sheet  and  tape  insulating  materials  for 
<lielectric  strength  and  insulating  paper 
was  advised. 

Another  committee  (Dean  Harvey 
chairman)  reported  on  electrical  heat¬ 
ing,  electrical  resistance  and  electric 
furnace  alloys.  It  outlined  a  test  pro¬ 
gram  comparing  the  life  of  electrical 


heater  wires  in  an  accelerated  life  te^t 
with  that  under  service  conditions  and 
dealing  with  th^  effect  of  atmospheric 
humidity  upon  life,  procedure  for  tem¬ 
perature  coefficient  to  resistance  and  a 
bend  test  for  determining  elastic  proper¬ 
ties  of  alloys  at  high  temperatures.  The 
committee  reported  that  specifications 
for  electrical  heating  wires  were  in  prep¬ 
aration  as  well  as  a  study  on  alloys  for 
electric  furnace  structures  and  test  meth¬ 
ods  therefor.  It  presented  a  new  method 
of  test  for  thermo-electric  power  and 
recommended  adoption  as  standard  of 
the  tentative  method  for  change  t)f  re¬ 
sistance  with  temperature  of  metallic 
materials  for  electrical  heating. 


"^Blue  Sky”  Laboratory  for 
G.  E.  Company  at  Pittsfield 

A  “BLUE-SKY”  laboratory  where  re¬ 
search  engineers  of  the  General 
Electric  Company  will  be  able  to  make 
tests  of  transmission-line  equipment 
under  natural  conditions  is  to  be  erected 
at  Pittsfield,  Mass.  The  new  outdoor 
experimental  room  will  be  operated  as 
a  separate  unit  from  the  famous  arti¬ 
ficial-lightning  laboratory,  where  flashes 
rated  .as  high  as  5,(XX).000  volts  have 
been  produced. 


In  the  new  laboratory  engineers  will 
not  have  to  wait  until  equipment  is  in 
actual  service  to  find  out  what  wind 
and  r.ain,  storm  and  sunshine  can  do  to 
it.  All  equipment  associated  with  the 
production  and  use  of  transmission  lines 
at  high  or  low  voltages  can  be  tested. 
Three  transformers  in  chain,  designed 
for  continuous  operation  at  full  voltage, 
will  be  installed.  In  this  manner  tests 
may  be  run  outdoors  for  a  considerable 
time,  especially  when  we.ather  changes 
are  expected.  If  the  temperature  should 
rise  considerably  in  sub-zero  weather, 
insulators  might  collect  considerable  de¬ 
posits  of  frost,  making  test  conditions 
of  unusual  value.  Conversely,  if  warm 
weather  has  prevailed,  tests  of  a  string 
of  insulators  which  are  gradually  col¬ 
lecting  a  coating  of  sleet  as  the  tempera¬ 
ture  drops  cannot  be  obtained.  Artificial 
rain  will  also  be  prcwluced  in  the  new 
laboratory. 


West  Virginia  Project 
Approved  by  Commission 

Approval  has  been  given  by  the 
Public  Service  Commission  of  West 
Virginia  to  the  development  of  hydro¬ 
electric  power  on  the  Cheat  and  Black- 
water  Rivers  by  the  West  Virginia 
Power  &  Transmission  Company,  a  sub¬ 
sidiary  of  the  American  Water  Works 
Company.  The  decision  of  the  com¬ 
mission  followed  extended  hearings  in 
which  it  was  urged  that  the  royalty 
fixed  by  law  was  not  sufficient,  that  it 
was  an  economic  mistake  to  develop 
water  power  when  one  of  the  principal 
industries  of  the  state  was  the  mining 
of  coal,  and  that  the  granting  of  a 
license  covering  thirteen  different  proj¬ 
ects  would  be  monopolistic. 

The  commission,  however,  did  not 
sanction  all  the  proposed  projects,  ap- 
prov.al  being  limited  to  eight  develop¬ 
ments  for  the  main  stream  of  the  Cheat 
and  Blackwater  and  five  developments 
proposed  for  Big  Sandy  Creek,  Glady 
Fork.  Shavers  Fork  and  Dry  Fork  be¬ 
ing  excluded.  The  projects  approved 
include  the  Blackwater  storage  develop¬ 
ment.  Blackwater  power  development 
No.  1  and  Blackwater  power  develop¬ 
ment  No.  2,  all  in  Tucker  County,  and. 
on  the  Cheat,  the  Beaver  Hole  power 
development.  Middle  Cheat  development 
No.  1.  Middle  Cheat  development  No.  2. 
Albright  development  and  Erwin  devel¬ 
opment. 

The  applicant  estimates  the  cost  of 
the  initial  stage  of  power  development 
at  $2,507,000  for  Blackwater  storage  and 
$4,037.0(X)  for  Blackwater  power  No.  1 
and  says  that  the  ultimate  development 
proposed  will  cost  $100,000,000.  The 
estimated  ultimate  installation  in  the 
Cheat  hydro-electric  project  is  500.000 
kilowatts. 
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Southern  Sierras  Power 
Not  to  Hove  Revaluation 

Revaluation  of  the  properties 

of  the  Southern  Sierras  Power 
Company,  Riverside,  Calif.,  is  unneces¬ 
sary,  in  the  opinion  of  the  California 
Railroad  Commission,  which  on  June  25 
issued  an  order  to  that  effect,  after  fur¬ 
ther  hearing  on  the  company’s  applica¬ 
tion  for  a  revision  of  its  rates.  In  dis¬ 
posing  of  the  company's  request  for  a 
revaluation  of  its  properties  the  com¬ 
mission  said : 

“It  is  significant  .  .  .  that  the  com¬ 
pany  does  not  desire  to  charge  higher 
rates  than  those  now  in  effect  to  its 
consumers,  and  that  the  sole  purpose 
of  the  company  in  filing  its  application 
was  to  use  the  commission  as  a  means 
to  an  end  in  obtaining  a  valuation  of 
its  associated  properties  for  purposes 
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Coming  Meetings 

Wisconsin  I  tilitics  .\sHuciiition — Elec¬ 
tric  Section,  Lorain  Hotel,  Madison, 
July  17  and  18.  Commercial  Sec¬ 
tion,  Green  Hay,  July  31  and 
.\ug.  1.  J.  N.  Cadby,  105  Wells  St., 
Milwaukee. 

t'aiiip  Co-operation  X — Association 
Island,  Henderson  Harbor,  X.  Y., 
July  31- Aug.  4.  Society  for  Elec¬ 
trical  Development,  420  Lexington 
Ave.,  Xew  Y'ork. 

AHHociatioii  of  KlectragifitN  Interna¬ 
tional — Hotel  Schroeder,  Milwaukee, 
Aug.  18-20.  L.  W.  Davis,  42'*  Lex¬ 
ington  Ave.,  Xew  York. 

International  .Association  of  Electrical 
Inspectors — Northwest  Section,  Bel¬ 
lingham,  Wash.,  .\ug.  25-27.  F.  D. 
Weber,  414  Lumbermen's  Bldg., 
Portland,  Ore.  Western  Section, 
Congress  Hotel,  Chicago,  Sept.  15-18. 
W.  S.  Boyd,  175  Jackson  Blvd., 
trhicago.  Eastern  Section,  Pittsfield, 
Mass.,  Sept.  22-24.  R.  Walker,  85 
John  St.,  New  York. 

.\nirrican  Institute  of  Electrical  En- 
Kineers  —  Pacific  Coast  convention, 
Portland,  Ore.,  Sept.  2-5  ;  Middle 
Eastern  district,  Philadelphia,  Oct. 
13-15.  F.  L.  Hutchinson,  33  West 
39th  St.,  New  York. 

Pennsylvania  Electric  .Association — 
Bedford  Springs.  Pa.,  Sept.  3-5. 
Harold  .\.  Buch.  Telegraph  Bldg., 
Harrisburg,  Pa. 

Empire  State  Gas  and  Electric  .Asso¬ 
ciation — Saranac  Inn,  N.  Y..  Sept.  18 
and  19 ;  Meter  Section,  Watertown, 
N.  Y.,  Oct.  9  and  10.  C.  H.  B. 
Chapin,  Grand  Central  Terminal, 
New  Y’ork. 

fireat  l.akes  Division,  N.E.E..A. — 
French  I.,ick  Springs,  Ind..  Sept. 
25-27.  T.  C.  Polk,  20  .North  Wacker 
Drive,  Chicago. 

.American  Electrochemical  Society  — 
Hotel  St.atler,  Detroit,  Sept.  25-27. 
C.  G.  Fink,  Columbia  Dniversity, 
New  Y’ork. 

National  Safety  Council — Pittsburgh. 
Sept.  29-Oct.  4.  W.  H.  Cameron, 
20  North  Wacker  Drive,  Chicago. 

New  EiiiOand  Division,  N.E.E.A.— New 
Ocean  House,  Swami>scott,  Mass., 
Sept.  29-Oct.  1.  Miss  O.  .4.  Bursiel, 
20  Providence  St.,  Boston. 

Illuminating  Engineering  Society  — 
Hotel  John  Marshall,  Richmond, 
Va.,  Oct.  7-10.  E.  H.  Hobbie,  29 
West  39th  St.,  New  York. 

Kocky  Mountain  Division,  N.E.E.A. — 
Franciscan  Hotel,  Albutiuerque, 
N.  M.,  Oct.  20-22.  O.  H.  Weller, 
Public  Service  Co.  of  Colorado, 
Denver. 


of  financing  or  other  ends.  The  mere 
making  of  appraisals  is  not  a  duty  or 
function  of  this  commission.  The  find¬ 
ing  of  value  is  often  a  necessary  in¬ 
cidental  to  the  more  fundamental  func¬ 
tions  of  regulation,  but  the  record  in 
the  present  case  clearly  shows  that  the 
finding  of  the  value  of  this  company’s 
projierty  would  be  superfluous  and  un¬ 
necessary  to  a  proper  disposal  of  these 
proceedings  and  would  serve  no  useful 
purpose  beneficial  to  the  public.’’ 

The  Southern  Sierras  Power  Com¬ 
pany  has  in  the  last  two  years  vol¬ 
untarily  reduced  its  rates  by  approxi¬ 
mately  $200, 0(X)  a  year,  and  further 
voluntary  reductions  to  meet  competi¬ 
tion  are  thought  probable. 

▼ 

Promotional  Rates  Help 
Michigan  Utilities 

Stressing  the  fact  that  Michigan 
has  won  an  outstanding  position  in 
developing  the  domestic  use  of  elec¬ 
tricity  through  its  promotional  rates, 
bringing  in  an  average  revenue  of 
4.87  cents  a  kilowatt-hour,  President 
E.  L.  Edwards  of  the  Michigan  Electric 
Light  Association  told  that  body  when 
it  assembled  at  Mackinac  Island  last 
week  for  its  annual  convention  that  the 
electric  utilities  of  the  state  are  in  a 
sound  and  progressive  position  despite 
the  lull  in  business.  Although  produc¬ 
tion-  of  electric  power  for  the  first  four 
months  of  the  present  year  was  6  per 
cent  behind  the  phenomenal  first  four 
months  of  1929.  it  was  8  per  cent  ahead 
of  the  like  pericxl  in  1928,  which  was  a 
record  up  to  that  time,  he  said. 

Mr.  Edwards  also  pointed  out  that 
Michigan,  because  of  liberal  line-exten¬ 
sion  policies  and  rates,  is  making  aston¬ 
ishing  progress  in  farm  electrification. 
Prof.  H.  J.  Gallagher  of  Michigan  State 
College  reported  that  last  year  state 
utilities  built  1.227  miles  of  farm  lines 
and  connected  5.359  new’  farm  cus¬ 
tomers.  This  year  it  is  expected  that 
fully  as  much  line  will  be  constructed 
and  6,000  more  customers  added. 

The  convention  devoted  much  atten¬ 
tion  to  rates,  promotion  of  sales  and 
merchandising,  a  number  of  timely 
papers  on  these  topics  being  read.  At 
tbe  opening  joint  utility  session  Henry 
C.  Spurr.  editor  Public  Utilities  Fort¬ 
nightly:  Arthur  R.  Treanor,  editor 
Sagnaw  Xeti’s,  anti  .-Vrthur  W.  Stace. 
director  Michigan  Public  Utility  Infor¬ 
mation  Bureau,  spoke. 

D.  \V.  Hayes.  Detroit  Edison  Com¬ 
pany.  was  elected  president :  D.  E. 
Karn.  Consumers  Power  Company,  first 
vice-president,  and  George  W.  Baldwin. 
Edison  .Sault  Electric  Company,  second 
vice-president.  Herbert  .Silvester  was 
re-elected  secretary-treasurer. 


LINDBERGH  BEACON 


—  World  Fhotos 


One  of  the  greatest  searchlamps  yet 
made  will  be  placed  on  top  of  the 
Palmoln'e  Building  in  Chicago  in 
.■ingust  and  christened  the  “Lind¬ 
bergh  Beacon.’’  The  artist  has 
anticipated  the  appearance  of  this 
"  *hrec-billion-candlc power’’  light 


T 

Utility  Acquires  Hydro 
Rights  of  Textile  Plant 

Contract  has  been  dosed  by  the 
Cumberland  County  Power  &  Light 
Company  of  Portland.  Me.,  with  the 
Pepperell  Manufacturing  Company. 
Biddeford.  Me.,  owner  of  textile  mills, 
by  tbe  terms  of  which  the  former  will 
sell  to  the  latter  approximately  12,0(X) 
hp.  In  addition,  the  power  company 
has  agreed  to  purchase  all  water  power 
ownefl  by  the  Pepperell  company,  as 
well  as  undeveloped  power  and  storage 
sites  on  the  Saco  River,  the  latter  in¬ 
cluding  the  Lmion  Falls  site,  where  a 
25.000-hp.  hydro  plant  has  been 
projected.  By  this  contract  the  Cum¬ 
berland  County  company  acquires  ad<li- 
tional  potential  power  facilities  amount¬ 
ing  to  about  50.000  hp. 
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By  Etcing  Galloway.  \rw  York 

ASIDE  from  by-product  power  producers  and 
large  process-steam  users,  industrial  plants  are 
largely  purchasing  power.  How  can  these  re¬ 
maining  plants  be  interested?  Will  utilities  have 
to  purchase  the  surplus  heat  or  by-product  fuel 
and  resell  it  to  nearby  industrials?  Can  intercon¬ 
nection  of  these  plants  by  utility  lines  be  made 
mutually  advantageous?  Will  utilities  be  com¬ 
pelled  to  sell  heat  as  well  as  gas  and  power?  The 
problem  requires  undivided  attention  and  study. 


EDITORIALS 


L.W.W.MORROW 

Editor 


Clinch  the  Bases  for 
Cost  Allocations 

Didactic  discussions  of  the  bases  for  allo¬ 
cation  of  costs  In  connection  with  rate  classi¬ 
fications  have  been  plentiful  and  edifying,  and 
the  atmosphere  of  public  sentiment  on  domestic 
rates  Is  pregnant  with  suspicion  that  expediency 
keeps  practically  applied  analyses  In  the  back¬ 
ground.  At  the  moment  the  urge  for  rate  adjust¬ 
ments  Is  not  great,  but  preparedness  for  the  future 
dictates  the  accumulation  of  cost  data  which  can 
help  answer  the  critical  questions  of  the  public’s 
rate  experts.  More  and  more  there  appears  In 
the  syndicated  column  the  Intimation  that  the 
voluntary  allocation  of  economies  to  the  domestic 
rate  schedule  has  been  a  matter  of  policy  rather 
than  of  demonstrable  economics.  The  facts  are 
not  difficult  of  attainment;  many  of  them  are  being 
elicited  In  the  load-bulldlng  and  system  planning 
studies  generally  In  progress.  It  Is  merely  a  mat¬ 
ter  of  marshaling  the  data  Into  new  assemblies  and 
supplementing  them  with  other  data  now  missing. 

In  fact,  the  whole  program  of  domestic  load 
building  hinges  largely  upon  the  budgeting  psy¬ 
chology  of  the  American  mlddle-class-lncome  fam¬ 
ily.  If  Its  growing  electrical  expenditures  have 
to  compete  more  and  more  with  Its  spending  for 
pure  luxuries.  It  Is  manifest  that  the  competition 
for  the  consumer’s  dollar  will  be  founded  on 
marginal  profits  In  the  sales  price  for  electric  serv¬ 
ice.  And  It  Is  equally  certain  that  these  decisions 
will  have  to  be  based  more  on  fact  than  on  fancy 
as  the  margins  become  more  elusive.  True  divi¬ 
sion  of  cost  all  the  way  from  the  coal  pile  to  the 
consumer  will  need  to  be  known.  Undoubtedly  the 
station  and  transmission  costs  are  of  less  immedi¬ 
ate  significance  than  those  from  substation  to 
service  entrance.  The  concerted  start  on  the  latter 
analyses  should  be  made  now. 


Of  course,  rate  making  Is  not  a  matter  of  mere 
cost  allocation,  but  costs  are  tangibles  and  helpful 
in  building  class  business  intelligently.  In  some 
measure,  also,  they  can  help  dissipate  the  clouds 
that  obscure  the  facts  about  domestic  rate 
schedules. 


Steam  Supply  as  a  Builder  of 
Electric  Load 

District  heating  and  steam  supply  for 
other  uses  have  been  looked  upon  by  some 
electric  utilities  engaged  In  that  business  as  an 
incumbrance  from  which  they  would  gladly  dlv'orce 
themselves  if  they  could.  Still  other  utilities  that 
are  free  from  it  have  declared  they  are  glad  they 
never  engaged  in  this  service. 

But  conditions  that  determine  the  financial  suc¬ 
cess  of  rendering  such  a  service  have  changed 
considerably  in  the  last  ten  years.  Business  sec¬ 
tions  In  many  cities  have  been  transformed  from 
rows  of  low  structures  to  canyons  bordered  by 
higher  structures  demanding  much  more  steam 
per  linear  foot  of  street  than  formerly.  With  this 
concentration  of  business  has  also  come  a  greater 
appreciation  of  the  value  of  floor  space  occupied 
by  heating  equipment.  Civic  pride  has  increas¬ 
ingly  demanded  elimination  of  smoke  and  street 
obstructions  caused  by  loading  of  ash  trucks  or 
unloading  of  coal  trucks. 

Simultaneously  industrial  activity  in  these  cities 
has  grown,  filling  out  the  gaps  between  plants 
around  the  city  or  within  industrial  sections  inside 
the  city.  Many  of  these  industrial  plants  require 
steam  not  only  for  heating  but  for  process  work. 
The  chief  remaining  private  generating  plants  are 
in  those  commercial  buildings  and  industrial  plants 
which  have  sufficient  use  for  steam  to  make  gen¬ 
eration  of  power  interesting.  Even  if  they  can  be 
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interested  in  purchased  power,  they  still  have  the 
problem  of  steam  supply  to  deter  a  conversion. 

'  By  providing  a  steam-supply  system  which  can 
serve  such  commercial  and  industrial  zones  the 
electric  service  company  would  be  in  a  position  to 
furnish  both  steam  and  electric  service  and  the 
biggest  objection  to  purchased  power  would  be 
removed.  While  all  of  these  private  steam  and 
electric  generating  plants  could  not  be  converted 
overnight,  obsolescence  and  deterioration  of  the 
old  plants  create  a  frame  of  mind  that  is  very 
susceptible  to  a  change.  And,  furthermore,  pro¬ 
vision  of  both  services  may  be  the  only  means  of 
securing  some  of  the  large  industrial  loads  still 
adhering  to  private  generation  because  of  the 
large  quantities  of  process  steam  required. 

5 


Average  Diesel  Costs  Misleading 

A  FINE  piece  of  research  work  on  the  fixed 
charges-and  operating  costs  of  a  large  num¬ 
ber  of  Diesel  engine  installations  has  just  been 
presented  by  the  A.S.M.E.  subcommittee  on  oil 
engine  power  costs.  A  great  deal  of  valuable 
detailed  information  is  included,  and  the  percent¬ 
age  of  plants  reporting  complete  data  indicates 
that  Diesel  operators  are  co-operating  in  a  wav 
that  will  be  much  appreciated  by  every  one  seek¬ 
ing  more  definite  data  on  such  installations. 

But  weighted  averages  are  of  questionable 
value,  because  data  on  individual  installations  may 
depart  widely  therefrom.  For  example,  the  out¬ 
put  of  three  plants  recorded  represents  more  than 
41  per  cent  of  the  total  of  36  plants,  and 
these  three  plants  work  at  high  load  factors. 
Again,  under  attendance  labor  the  weighted 
average  given  is  a  little  over  2  mills  per  kilowatt- 
hour,  but  28  out  of  36  plants  have  a  median  value 
of  3.44  mills  per  kilowatt-hour.  Weighted  pro- 
iluction  costs  (8.135  mills  per  kilowatt-hour)  also 
measure  low,  compared  with  a' median  value  of 
10.534  mills  for  26  out  of  36  plants. 

Would  it  not  be  advisable  to  state  the  high  and 
low  limits  for  each  item  recorded  to  avoid  the 
distortion  which  a  weighted  average  may  produce? 
Furthermore,  it  would  seem  more  consistent  to 
express  fuel  and  lubricating  oil  consumption  on 
the  same  basis.  The  figures  on  fixed  charges,  one 
of  the  items  on  which  there  is  most  debate,  are 


not  readily  usable  because  they  are  not  identified 
with  total  investments  in  each  case. 

Finally,  while  current  operating  results  are  in¬ 
tensely  interesting,  every  student  of  economics 
wants  to  know  how  a  plant  performs  over  a  period 
of  years,  as  some  items,  like  maintenance,  increase 
with  years  of  use. 


A  Radical  Suggestion 
About  Transmission  Towers 

WHILE  various  modifications  have  been 
made  in  transmission  tower  sections  adja¬ 
cent  to  conductor  supports,  most  operating  com¬ 
panies  have  adhered  to  the  requirement  that  the 
towers  be  highly  rigid  and  self-supporting.  But 
Percy  Thomas  proposed  at  the  recent  A.I.E.E. 
convention  that  an  entirely  different  construction 
using  guys  may  be  profitably  employed  where 
latitude  is  permissible  in  right-of-way  width  and 
ground  space  allocated  to  the  tower. 

His  tower  consists  of  two  posts  hinged  at  the 
bases  and  also  at  the  cross-beam.  It  is  not 
sensitive  to  reasonably  small  movements  of  the 
small  foundations,  avoids  the  necessity  of  perfect 
alignments  and  minimizes  the  effect  of  uplift  at 
the  foundations.  Diagonal  guys  absorb  the  trans¬ 
verse  stresses  and  line  guys  meet  the  longitudinal 
stresses.  A  radical  suggestion — but  it  is  of  the 
kind  that  must  be  canvassed  if  the  deterrents  to 
reduced  system  costs  are  to  be  circumvented. 

Dollars  of  investment  per  kilovolt-ampere  of 
installed  generating  capacity  are  slowly  but  surely 
rising.  This  is  an  ominous  trend.  The  consoling 
feature  for  the  moment  is  the  fact  that  load  fac¬ 
tors  and  utilisation  factors  have  been  improved 
and  the  investment  per  kilowatt-hour  sold  shows 
a  slight  decrease.  The  station’  is  to  be  credited 
with  most  of  the  decreases,  but  the  rest  of  the 
system  reflects  a  distressing  tendency  to  stay  up 
and  even  go  up  in  unit  Investment  costs. 

Manifestly  the  commendable  drive  of  the  engi¬ 
neers  to  insure  service  reliability  over  every  inch 
of  the  path  must  be  tempered  with  a  determina¬ 
tion  to  cut  the  costs  of  obtaining  it.  Viewed  as  a 
whole,  the  problem  of  reducing  transmission  and 
distribution  investment  may  appear  defiant  of 
solution.  But  certain  progress  will  be  made  if 
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each  element  is  vie>yed  most  critically,  even  if  to 
the  extent  of  contemplating  radical  departures  in 
practice.  The  post  type  of  tower  may  have  its 
opponents  and  find  limited  application.  Never¬ 
theless,  considerations  of  capital  are  rapidly  com¬ 
ing  to  the  fore  and  non-conventional  proposals 
merit  more  than  ever  a  serious  consideration  of 
their  proprieties  and  possibilities. 


Is  the  Generator  Bus  Doomed? 

HE  steady  increase  in  sizes  of  main  generat¬ 
ing  units  and  accompanying  insistence  upon 
greater  reliability  of  performance  focus  atten¬ 
tion  upon  the  place  of  the  station  generator  bus 
in  the  designer’s  sun.  In  engineering  circles  a 
goodly  amount  of  discussion  is  now  being  devoted 
to  methods  of  simplifying  power-plant  design,  and 
established  features  of  station  assembly  are  being 
scrutinized  on  economic  grounds.  The  conveni¬ 
ence  of  the  common  bus  in  regard  to  load  transfer 
between  units  has  intrenched  it  pretty  firmly  in 
the  practice  of  central-station  engineering,  but  this 
advantage  is  gained  only  at  the  cost  of  added 
equipment  for  bus  connections,  supports,  bus  tie 
switches,  additional  reactances  and  other  features. 

In  some  quarters  it  is  believed  that  the  use  of 
a  station  ring  or  tie  bus  defeats  its  own  end  by 
complications  in  switching  and  control  which  are 
apt  to  confuse  rather  than  aid  the  operator  in 
emergencies.  Again,  in  cases  where  the  relays  act 
sluggishly,  trouble  in  one  unit  among  several 
running  in  parallel  on  the  common  bus  may  be 
transferred  in  effect  to  others  and  result  in  less 
satisfactory  service  than  where  complete  sec- 
tionallzation  prevails. 

Doubters  of  the  value  of  the  generator  bus 
seem  to  favor  a  separation  of  productive  units 
singly  or  In  groups  so  arranged  that  each  division 
is  carried  through  the  entire  plant  Independently 
of  the  others.  Load  transfers  may  be  accom¬ 
plished  either  at  the  high-tension  terminals  of  the 
transformers  or  at  the  switching  substation  of  the 
transmission  system.  This  tendency,  at  least  In 
certain  cases,  to  do  away  with  the  generator  bus, 
per  se,  is  receiving  further  impetus  by  the  remark¬ 
able  progress  being  made  in  load  dispatching  and 
interconnection  In  both  regular  and  emergency 
service. 


It  Is  probably  too  early  to  answer  affirmatively 
the  question  which  heads  these  comments,  but 
there  is  no  doubt  whatever  that  electrical  engi¬ 
neering  In  1930  Is  more  critical  In  Its  scrutinies 
of  design  practice  than  at  any  previous  time. 
Overhead  charges  are  now  seen  to  be  such  an 
important  part  of  total  power  production  costs 
that  time-honored  methods  of  plant  design  and 
construction  are  being  analyzed  one  by  one  and 
made  to  show  their  usefulness  and  economic  justi¬ 
fication,  with  little  regard  for  precedent.  It  will 
be  interesting  to  watch  the  fate  of  the  generator 
bus  during  the  coming  decade. 


Seeing  the  Atom 

IT  IS  something  of  a  relief  to  learn  from 
Prof.  A.  H.  Compton,  at  the  recent  Ithaca 
meeting  of  the  American  Physical  Society,  that  the 
latest  indications  are  that  the  electron  is  essen¬ 
tially  a  discreet  particle  of  matter,  and  to  that  ex¬ 
tent  at  least  it  will  not  be  necessary  to  project  our¬ 
selves  into  four  (or  more)  dimensional  spaces  to 
understand  its  properties.  This  and  other  im¬ 
portant  facts  about  the  atom  are  the  results  of 
years  of  effort  by  Professor  Compton  to  obtain 
diffraction  X-ray  patterns  of  the  atomic  structure 
similar  to  those  obtained  by  Bragg,  Davisson  and 
Sermer  and  others,  by  the  same  method,  of  the 
lattice  pattern  of  crystals.  The  essential  differ¬ 
ence  and  the  remarkable  achievement  in  the  new 
work  He  in  the  immensely  smaller  space  separation 
of  the  electrons  within  the  atom  as  compared  with 
that  between  individual  atoms. 

Foregoing  theories  of  the  arrangement  of  the 
electrons  in  orbits,  miniature  solar  systems,  cubes, 
etc.,  are  now  upset,  and  it  appears  that  the  elec¬ 
trons  surround  the  positive  nucleus  in  a  cloud 
denser  toward  the  center  and  with  variations  of 
density  in  accordance  with  the  laws  of  probability. 
Just  how  this  picture  will  account  for  the  regular 
outer  structure  postulated  by  the  regularity  of 
chemical  combinations  remains  to  be  seen,  and 
much  further  work  must  be  done.  It  is  stated, 
however,  that  the  evidence  Is  so  positive  that,  to 
a  physicist  at  least,  the  structure  of  the  atom  can 
virtually  be  “seen.”  It  requires  no  great  stretch 
of  the  imagination  to  realize  the  immense  promise 
of  such  an  instrument  for  further  fundamental 
and  ultimately  practical  truths. 


July  12,  ELECTRICAL  WORLD 


61 


System  Survey  Leads  to 

Improved  Operation 


By  J.  M.  FLANICEN 

.Assistant  Supcriutcudcut  Atlanta  DrAsion, 
(j'l'oryia  Potxrr  Company 


AL(^AD  survey  of  the  Atlanta  distribution  system 
lias  Ix'en  coinjileted  recently  by  the  Georgia  Power 
Company.  The  primary  purpose  of  this  survey 
was  to  secure  data  for  the  jilanning  division,  but  a 
great  many  operating  conditions  Avere  brought  to  light 
which  made  the  survey  worth  while  from  this  stand- 
l)oint  also. 

The  method  followed  may  be  divided  according  to 
equipment  used  into  three  clases:  First,  indicated  “spot 
reading”  with  split  coil  transformers ;  second,  indicated- 
demand  current  readings  by  means  of  an  ammeter  of 
the  heat  type ;  third,  graphic  meter  tests  with  curve- 
ilrawing  instruments. 

A  detailed  record  of  costs  was  not  kept,  but  an  idea 
may  be  obtained  from  the  number  of  men  employed 
and  the  length  of  time  necessary.  The  tests  were 
started  about  the  middle  of  November  and  carried 
through  until  about  March  1.  During  this  time  5,443 
transformers  were  tested  with  the  split  coils,  averaging 
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Georgia  Power  Company  makes  ex¬ 
tensive  study  of  Atlanta  distribution. 
Methods  used  in  survey.  Results  of 
loading  transformers.  Many  improve¬ 
ments  made  possible 


about  fifteen  transformers  per  working  day  per  gang. 
During  the  same  period  tests  were  made  with  50  heat 
ammeters  on  352  transformers. 

The  split  coil  readings  were  taken  by  five  crews  of 
one  lineman  and  a  “test  man.”  These  crews  worked 
each  afternoon  and  evening  except  Sunday  and  Monday. 
During  the  afternoon  they  would  visit  the  locations  to 
be  checked  that  evening  and  make  all  preparations  for 
the  evening  test,  such  as  skinning  leads  for  voltage 
readings,  etc.  These  men  would  work  until  the  jicak 
dropped  off. 

The  “heat  ammeters”  were  handled  by  a  day  crew  of 
two  trouble  men,  as  the  instruments  were  left  on  for  a 
I)eriod  of  one  week.  By  installing  a  few  each  day  it 
was  possible  for  one  crew  to  devote  part  time  to  this 
work  and  eliminate  the  necessity  of  an  extra  crew. 

This  ammeter  depends  entirely  upon  the  expansion 
of  its  element  to  give  the  reading.  Under  full-kwl 
condition  it  takes  approximately  30  minutes  for  the 
element  to  expand  to  full-scale  ]X)sition.  The  expansion 
of  the  element  pushes  the  indicating  hand  along,  hut 
with  the  load  falling  oflf  the  element  returns  without 
the  indicating  hand.  The  indicating  hand  may  be  reset 
without  removing  the  cover  of  the  instrument. 

These  meters  are  made  in  5-,  10-,  15-  and  25-amp. 
ratings,  but  for  600-volt  service  only.  Therefore,  it  was 
necessary  to  provide  some  form  of  case  for  them,  and. 
in  the  case  of  2,300-volt  lines,  to  insulate  them.  Tin's 
was  done  by  reclaiming  a  number  of  expulsion  fuse 
wood  boxes.  The  meter  was  mounted  in  the  box  and 
leads  brought  out  through  the  bushings. 

On  the  4-kv.  lines  the  neutral  is  grounded  at  each 


Fig.  1 — Comf>arison  of  thermal  demand  and 
split  coil  clamp  type  meter  readings  show  no 
correlation 


Customers,  Number  of  Meters  on  Transformer 
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Fig.  2 — Load  data 
from  73  15-kva. 

transformer  tests 
with  heat  ammeter 

Kva.  capacity  per  cus¬ 
tomer,  0.53.  Average  de¬ 
mand  per  customer,  0.372 
kva.  Average  customers 
per  transformer  27.  Full¬ 
load  curve  is  dashed  line. 
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Fig.  3 — Load  data 
from  73  15-kva. 

transformer  tests 
with  split  coil  read¬ 
ings 

Kva.  capacity  per  cus¬ 
tomer,  0.53.  Average  de¬ 
mand  per  customer,  0.232 
kva.  Average  customers 
per  transformer,  27. 
Fuil-load  curve  is  dashed 
line. 


Three  ranges  and  lights 
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sinj>;le-|)liase  transformer  installation,  therefore  by  cutting 
the  meter  in  the  grounded  leg  no  insulation  was  required. 
However,  on  the  2,300-volt  circuits  and  4,000-volt, 
three-phase  installations  it  was  necessary  to  mount  a 
small  ])orcelain  insulator  liehind  the  meter.  The  leads 
Avere  brought  out  and  equipped  with  clamps  for  quick 
connections. 

In  passing,  it  might  be  well  to  say  that  every  effort 
was  made  to  find  and  use  graphic  instruments,  but  we 
were  unable  to  find  one  that  would  give  accurate  results 
that  was  not  too  difficult  to  install  or  too  delicate  to 
stand  the  vibration  of  traffic  and  weather  conditions, 
fhe  need  for  an  instrument  of  this  nature  is  apparent 
and  development  by  the  manufacturers  would  be  of  great 
advantage. 

The  results  of  the  two  methods  brought  out  the  fact 
that  the  “spot  test”  is  not  as  accurate  as  some  of  us  had 
believed.  In  fact,  the  results  were  so  diflferent  that  we 
made  extensive  tests  on  the  instruments  to  see  that  they 
were  reasonably  correct. 

In  an  effort  to  determine  a  relation  between  the  “spot 
tests”  and  demand  tests  we  attempted  to  plot  a  curve  of 
the  ratios  against  number  of  services  on  the  transform- 
(Ts.  The  results  are  shown  in  Fig.  1,  and  the  lack  of 
correlation  is  apparent.  One  reason  for  this  is  brought 
out  in  Figs.  2  and  3,  where  the  transformer  with  three 
range  and  lighting  customers  is  indicated.  With  the 
s])ot  test  the  transformer  appeared  underloaded,  1.15 
kw.  per  cu.stomer,  but  on  the  heat  ammeter  test  it  was 
just  about  fully  loaded,  4.67  kw.  per  customer. 


Apparently  the  range  load  was  the  direct  cause  of  the 
poor  relation,  for  it  is  more  evident  in  these  cases. 
One  point  for  argument  was  brought  out  in  the  sum¬ 
mary  of  the  3-kva.  transformer  tests ;  The  spot  test 
showed  practically  all  of  them  underloaded  and  the  heat 
ammeters  indicated  overloads  as  high  as  300  per  cent 
rating,  yet  we  did  not  have  a  single  burn-out  of  these 
transformers  and  very  few  low-voltage  complaints. 

In  the  majority  of  cases  the  heat  ammeter  was  higher. 
There  were  a  few  scattered  instances  where  the  “siM)t 
test”  was  higher,  but  very  few.  These  results  led  us  to 
increase  our  supply  of  the  heat  ammeters,  and  although 
we  are  continuing  the  sj>ot  tests  to  some  extent,  we  ])ut 
more  dependence  in  the  demand  test. 

At  the  same  time  that  these  tests  were  l)eing  made  we 
had  several  district  tests  under  way.  These  were  made  by 
installing  a  grajdiic  meter  on  a  group  of  transformers 
supplying  a  certain  area.  At  the  same  time  graphic 
meters  were  set  on  customers’  premises  in  the  area. 


Fig.  4 — Average  transformer  loading 
per  cent  of  rated  capacity 
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Fig.  5 — Average  transformer  demand  per 
customer  and  average  number  of  customers 
per  transformer 


'I'licse  latter  tests  are  very  vahiahle.  hut  unfortunately 
cannot  he  made  as  often  or  completely  as  desired,  as 
the  customer  is  inconvenienced  to  some  extent.  A  mod¬ 
ification  of  this  test  may  he  made  hv  a  totalizing  meter 
and  a  meter  on  each  transformer.  This  also  gives  some 
interesting  informati<tn. 

Results  of  transformer  tests 

A  summary  of  the  tests  on  73  15-kva.  transformers, 
cho.sen  at  random,  as  representative  of  average  condi¬ 
tions.  are  shown  in  Figs.  2  and  3.  The  full-load  curve 
is  obtained  hy  dividing  the  transformer  cajiacity.  15  in 
this  ca.se.  hy  the  numher  of  customers.  Tt  will  he  noted 
that  we  can  increase  our  loading  and  still  he  within  the 
safe  loading  of  the  transformer. 

d'he  ])er  cent  loading  is  shown  in  Fig.  4  and  is  taken 
from  the  summary  obtained  in  plotting  curves  similar 
to  curves  in  Figs.  2  and  3  for  each  transformer  size. 
If  we  can  rai.se  this  figure  from  70  per  cent  to  around 
KX)  per  cent  the  results  would  he  well  worth  while.  \\V 
hope  to  raise  it  until  the  feeder  demand  eipials  the 
transformer  capacity  connected. 

In  Fig.  5  is  shown  average  curves  that  may  not  he 
followed  very  closely,  hut  the}'  do  give  the  average 
tlemand  per  cu.stomer  and  average  cu.stomer  jier  trans¬ 
former.  From  these  figures  we  have  derived  the 
“theoretical  numher  of  customers  which  may  he  put  on 
any  transformer.”  Here,  again,  is  food  for  thought  as 
to  how  close  we  can  approach  the  full -load  line. 


A  “theoretical  diversity  curve”  is  shown  in  Fig.  6 
and  is  made  up  from  graphic  charts  obtained  from  cus¬ 
tomers’  premises.  I'he  one-half  hour  peaks  occurring 
from  5  p.m.  until  8  p.m.  were  set  down  for  each  cus¬ 
tomer  and  then  totaled,  giving  the  arithmetical  sum  of 
the  one-half  hour  demands.  Next  the  maximum  peak 
occurring  during  the  same  period  of  each  chart  was 
picked  and  a  total  obtained.  Thus  we  had.  in  effect,  the 
diversity  that  would  have  (xxurred  had  these  customers 
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Fig.  6 — Average  30-minute  demand  per  cus¬ 
tomer  and  diversity  factor  in  high-class 
residential  sections 


been  connected  to  one  transformer.  Hy  working  the  32 
charts  in  this  manner  and  comhining  them  in  various 
comhinations  an  av'erage  figure  was  derived.  These 
charts  were  taken  from  a  high-class  residential  area, 
where  the  loads  are  heavy  and  hours’  use  long.  There¬ 
fore  we  do  not  get  the  .same  diversity,  nor  demands  jier 
customer,  shown  in  the  other  charts. 


Fig.  7 — Feeder 
demand  for 
customer 
in  high-class 
residential  section 

Half-hour  demand.  Aver¬ 
age  hour.'*’  u.se  of  peak 
demand  throughout  the 
year.  6.35  hours  per  day. 
Transformer  capacity 
connected  i)er  customer. 
6.6.  Average  annual  kilo¬ 
watt-hours  per  customer. 
4.571. 
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Fig.  8 — Feeder  chart  in  high-class  residential  area 

('urNv.s  show  rnaxiintini  half-li<>iif  ilr-iiiainl,  averape  hourly  <'onsuniptiou  aiul  hours’  uso  of  dt-niaml. 


The  data  from  a  district  tot  that  ha>  been  under  way 
for  a  year  and  a  half  are  shown  in  F'ij;.  7.  Plach  house 
has  at  least  one  range  and  water  heater,  and  the  lots 
are  large,  giving  us  very  few  customers  per  transformer. 

A  feeder  chart  of  a  good  residential  area  is  shown  in 
Fig.  8.  and  gives  an  indication  as  to  why  our  s])ot  tests 
were  not  so  good.  The  peak,  although  occurring  prac¬ 
tically  every  evening,  also  ap])ears  at  other  times,  notably 
around  7  a.m.  The  range  is  responsible  for  this  and 
strengthens  our  belief  that  it  is  the  cause  of  the  differ¬ 
ence  in  readings.  Another  point  of  note  is  the  absence 
of  the  Tuesday  ])eak.  so  noticeable  in  other  parts  of 
the  country. 

Range  load  characteristics 

In  connection  with  our  range  load,  we  are  unable  to 
give  any  particular  data.  W'e  have  better  than  5.000 
connected  to  our  lines  and  they  are  so  intermingled  with 
other  load  that  we  have  nrit  been  able  to  isolate  enough 
of  them  to  get  good  data.  W'e  have  found  the  load¬ 
ing  worked  up  by  the  N.E.L.A.  overhead  systems  com¬ 
mittee  several  years  ago  very  accurate.  W"e  have  cases 
of  one  range  on  a  transformer  and  up  tf)  a  ma.ximum  of 
50  ranges  on  one  transformer.  Practically  all  new  apart¬ 
ments  are  wired  for  range  and  refrigerators  and  we 
have  to  depend  upon  tests  to  make  sure  that  we  have 
capacity  available.  A  few  typical  cases  are  as  follows: 
I'hree  ranges  on  a  15-kva.  (curves  2  and  3)  4.65  kw. 
per  customer ;  six  ranges  on  a  37.5-kva..  in  high-class 
area,  9.3  kw.  per  customer :  same  territory  and  on  an¬ 
other  37.5-kva.,  six  ranges  4.80  kw.  ])er  customer ;  nine 
ranges  on  a  37.5-kva.,  1,25  kw.  {)er  customer;  seventeen 
ranges  on  a  37.5-kva..  l.()  kw.  per  customer;  eleven 
ranges  on  a  50-kva..  1.25  kw.  per  customer;  twelve 
ranges  on  a  25-kva.,  1.56  kw.  per  customer.  As  a  general 
rule,  after  getting  over  three  or  four  ranges  per  trans¬ 
former,  one  to  two  kilowatts  is  thought  to  be  ample. 

The  survey  provided  the  data  for  the  planning  divi¬ 
sion  and  gave  us  the  abov^e  information  for  laying  out 
unr  secondary  system.  In  addition  to  this,  undesirable 
conditions  were  revealed,  such  as  ]ioles  broken,  defective 


bushings,  leads  grounded  to  ca.se.  transformers  without 
oil.  and  a  great  many  other  undesirable  o|)erating  con¬ 
ditions. 

▼  .TV 

Safety — 

An  Operating  Responsibility 

By  W.  R.  LOYD 

Alabama  Poiccr  Comf'any,  Birmitiiiham,  Ala. 

OL'R  safety  department  was  organized  in  1917  and 
for  several  years  considered  that  it  was  resjxmsible 
for  every  accident  that  occurred.  Apparently  the  whole 
organization  felt  the  same  way  about  it. 

Realizing  that  safety  meant  efficient  ojjeration,  it  was 
concluded,  after  a  conference  with  the  management,  that 
each  manager  and  superintendent  should  assume  resjxm- 
sibility  for  every  accident  that  occurred  to  the  employees 
and  to  the  public  under  his  supervision.  Some  of  them 
resented  the  idea,  and  it  was  only  after  a  great  deal  of 
correspondence  that  we  were  able  to  get  these  men  to  see 
that  their  safety  work  was  just  as  much  a  part  of  their 
duties  as  the  operation  of  our  plants  and  properties. 

The  corres|X)ndence  between  this  office  and  one  of  the 
superintendents  was  very  illuminating  and  the  only  way 
that  we  ever  reached  him  was  by  asking  him  if  he  were 
not  responsible  for  his  mechanical  equipment.  Then  we 
had  to  convince  him  tb.at  his  inve.stment  in  men  was  far 
greater  than  his  investment  in  appliances. 

The  result  of  shifting  this  responsibility  has  been  most 
gratifying.  In  the  plant  where  the  siqjerintendent  ob¬ 
jected  so  strenuously  to  taking  over  this  res|X)n.sibility 
accidents  have  been  reduced  to  a  minimum.  The  shifting 
of  this  responsibility  did  not  stop  all  accidents,  but  the 
effect  has  been  to  reduce  accidents  every’where.* 

*As  indicated  in  a  report  of  the  accident  prevention  committee 
of  the  A’^ational  Electric  Licjht  Association. 


Jiiiy  22.  ELECTRICAL  WORLD 


OSCILLOGRAPH 


Currents  from  1  to  3,000  amp.  quickly  measured  with  this  portable  apparatus 


Split-Core  Transformer  Gives 
Flexibility  to  Oscillograph 

By  FRANK  E.  JOHNSON 

Xt'Xi’  (hh'oits  Public  Scrz  icc.  Inc. 

Till-'  ()])crati()n  of  a  ])ortal)le  oscilloc^ra])]!  in  the  field 
may  often  involve  consideralde  time  and  trouble. 
Tin’s  is  es]X‘cially  true  when  it  is  necessary  to  measure 
line  current.  In  emjdoyinj^  the  usual  ty]>e  of  current 
transformer  the  line  conductor  must  he  cut  and  the  trans¬ 
former  inserted  therein.  I'urthermore.  where  separate 
tests  at  any  one  Ux'ation  may  result  in  widely  varyin.ii 
current  values  it  is  neces.sary  to  have  several  current 
transformers  at  hand. 

In  order  to  eliminate  much  of  the  above  difficulty  and 
at  the  .same  time  to  reduce  the  amount  of  work  neces¬ 
sary  in  pre])arinj.j  for  a  test,  as  well  as  to  calibrate  the 
restilts,  a  s]>lit-core  current  transformer  and  a  ]>air  of 
shunts,  as  shown  in  the  accompanyinjj^  illustration,  have 
been  used  with  much  success  by  the  Xew  Orleans  Public 
.Service,  Inc.  In  measuriiif^  the  line  current  it  is  neces¬ 
sary  only  to  connect  the  proixT  shunt  in  .series  with  the 
c*>rrect  resistance  unit  in  the  vibrator  circuit  of  the 
oscillo}.jraph  and  then  clamp  the  transformer  annuifl  the 
line  conductor,  'fhis  is  especially  convenient  when  meas- 
nsiniL:;  motor-startins;  conditions,  since  it  is  unnecessary 
in  almost  all  cases  to  disturb  any  of  the  connections  to 
the  motor  or  .startin.ij  box.  The  whole  set-up  for  the  test 
can  he  arranj^ed  in  five  minutes.  WMiere  two  line  cur¬ 
rent  values  are  to  he  measured  it  is,  of  course,  necessary 
to  have  two  such  sets  of  ecjuipment  as  described. 

I  he  accompany inji;  diaijram  shows  the  connection  of 
the  current  transformer,  the  two  shunts  and  the  oscil- 
loji^raph.  With  8(K)-  and  2.(XX)-millivolt  non-inductive 
shunts  it  has  been  found  possible  to  measure  with  com¬ 
mercial  accuracy  line  currents  rang^injj  from  1  to  .T(X)0 
amp.  alternatinji  current  on  "rounded  neutral  systems 
ti])  to  4.(XX)  volts.  \’alues  up  to  75  amj).  are  measured 


with  the  2.0(X')-millivolt  shunt  in  the  circuit;  the  S(K)- 
millivolt  shunt  is  used  for  currents  above  this  amount. 
\\'ith  additional  insulation  on  the  current  transformer  it 
could  doubtless  he  used  on  considerably  higher  voltage 
lines.  The  oscillograph  current  and  the  vibrator  deflec¬ 
tion  are  ]>rojx)rtional  to  the  voltage  drop  across  the  shunt 
and.  hence,  pro])ortional  to  the  line  current. 

The  results  of  tests  are  calibrated  from  curves  made 
up  by  laboratory  checks  of  the  instrument  as.semhly.  In 
conducting  a  test  it  is  necessary  to  estimate  the  amount 
of  current  exjxx'ted.  then  to  choose  the  proper  shunt 
and  such  a  value  of  resistance  in  the  oscillogra])h  circuit 
from  one  of  the  curves  as  will  produce  the  desired  de¬ 
flection  on  the  recording  film.  The  exact  deflection  may 
then  he  measured  on  the  film,  and  by  referring  to  the 
curve  used  the  exact  current  value  is  determined.  This 
eliminates  all  computations,  excluding  many  ]K)ssihle 
.sources  of  error. 

To  av»jid  wasting  films  in  securing  the  calibration 


Shunt  connections  in  transformer  secondary 
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R.M.SrAmperes  Line  Current 


R.M.SrAmperes  Line  Current 


R.M.S.-Amperes  Line  Current 


0  400  800  l;200 1,600  2,000  2,400  2,800  3^200  3i600  4.000 
R.M.SrAmperes  Line  Current 


Wide  current  range  indicated  in  portable 


oscillograph  calibration  curves 


cnrvos  in  tlic  Kilxiratory  the  film  ( six-ex|x)sure  kodak 
film  )  is  driven  at  a  slow  rate  in  a  long  film  holder  and 
‘>to]>])ed  immediately  after  being  exposed  to  a  ])articular 
current  value.  In  this  w.'iy  as  many  as  a  dozen  or  more 
"'^hots”  may  he  recorded  on  one  film.  Only  two  or  three 
current  values  are  necessary  for  each  oscillogra])h  resist¬ 
ance  value,  since  the  calibration  curves  are  straight  lines. 

T  ▼  T 

Periodic  Maintenance 
Avoids  Major  Troubles 

By  F.  W.  EVANS 

Sn/'cn'isor  of  the  Ser7'ice  Department, 
iVesthiohouse  Eleetric  <‘r  Manufaeturitui  Company 

t'HFlCTKXT  maintenance  of  rotating  apjiaratus 
>  (lemands  frecjuent  cleaning  and  inspection  of  parts 
subject  to  the  accumulation  of  dirt,  oil  and  other  foreign 
substances  and  jx-riodical  overhaulings  in  which  the  a^^pa- 
ratus  should  be  disassembled  to  permit  a  very  thorough 
iiis])ection  of  the  internal  parts  of  the  machine. 

I'or  a  motor  a  good  rule  for  effective  and  efficient 
maintenance  is,  “Inspect  the  eijuixMnent  once  each  month 
and  overhaul  it  once  a  year." 

The  monthly  inspection  should  reveal  the  necessity  for 
renuwing  any  surface  collection  of  dirt,  dust,  oil,  sludge, 
cliijis  of  wood  or  steel  and  other  foreign  substances  and 
any  need  for  minor  a<ljustments  which  if  made  will  pre¬ 


vent  having  to  make  major  repairs.  It  should  determine 
whether  or  not  bearings  are  being  lubricated,  brushes  are 
long  enough  to  reach  the  commutator,  shunts  are  tight 
and  brushes  are  free  to  their  holders.  The  ins|>ection 
should  also  indicate  the  firmness  of  couplings,  frame  or 
foundation  which  may  have  become  loose  due  to  excess 
vibration. 

d'he  yearly  overhaul  is  a  major  maintenance  oiK-ration. 
At  this  time  the  disassembled  i)arts  of  the  a])])aratus 
should  receive  a  thorough  insi)ection  and  should  he  ))ro]i- 
erly  cleaned  and  refitted  to  the  machine  tr)  assure  another 
year  of  satisfactory  performance  and  continuity  of 
.service. 

The  inspection  made  at  the  time  of  the  yearly  over¬ 
haul  should  overlook  no  detail.  With  a  motor,  the  com¬ 
mutator  should  be  placed  in  a  lathe  and  checked  for 
eccentricity,  the  face  should  be  ground  and  ])olished. 
undercut  slots  between  the  bars  should  l)e  cleaned  and, 
if  necessary,  re-undercut  to  insure  good  commutation 
throughout  the  following  year.  Windings  should  be 
carefully  washed  with  one  of  the  several  good  com- 
ix)unds  used  for  this  puriM).se  and  then  wijn-d  dry.  T\js- 
sibly  a  few  hours  of  baking  at  *X)  deg.  C..  if  an  oven 
is  available,  will  l)e  desirable.  'I'he  windings  should  then 
he  painted  with  an  insulatimi  tyi)e  of  varnish  to  seal  the 
])ores  of  fibrous  insidation  materials,  thereby  preventing 
the  entrance  of  oil  and  dust. 

Bearings  should  l)c  checked  by  the  mechanical  dei)art- 
ment  and  badly  worn  bearings  rei)laced.  Expenditure  of 
a  few  dollars  at  this  time  may  prevent  a  major  re])air 
of  considerable  magnitude.  Oil  reservoirs  should  be 
wi|X(l  out  or  flushed  with  kerosene.  Bearing  journals 
should  be  polished  to  remove  any  roughness  or  .scratches 
that  shorten  the  life  of  bearing  metals. 
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Electric  Gray  Iron 

Entirely  from  Scrap 

By  N.  L  TURNER  •  ® 

Mi’tallurflist  Hcacli  I  ouiufry,  Lt^l. 

(iffaua,  Cttiitula* 


FOK  the  pa.st  21  months  a  3-ton  electric  melting  fur¬ 
nace  has  heen  in  successful  oj)eration  at  the  |)ljmt  of 
the  Beach  Foundry,  Ltd.,  of  Ottawa,  Canada, 
whose  manufactured  products  of  coal  and  wood  stoves, 
furnaces,  gas  and  electric  ranges  are  sold  throughout 
Canada  and  British  ])ossessions.  This  is  the  first  installa¬ 
tion  in  America  of  an  electric  furnace  as  a  melting  unit 
for  the  production  of  stove-plate  castings. 

A  point  had  heen  reached  at  which,  on  cupola  opera¬ 
tion,  where  melting  was  not  continuous,  it  would  have 
heen  necessary  to  extend  floor  space  materially  itt  order 
to  cope  with  the  production  necessary  for  the  ever- 
increasing  business.  As  20  to  30  tons  were  not  con¬ 
sidered  high  enough  tonnages  to  merit  continuous  cupola 
operation,  a  more  adecjuate  means  had  to  he  devised. 
After  due  consideration  it  was  felt  that  an  electric  fur¬ 
nace  as  a  melting  unit  would  be  the  most  feasible  way  to 
accomplish  the  desired  end. 

Advantages  of  continuous  operation 

.After  21  months  of  successful  operation  it  tnay  be  said 
safely  that  the  original  objectives  have  been  attained  and, 
through  improvements  made  in  practice,  that  the  electric 
furnace  has  proved  to  be  an  ideal  melting  unit  on  this 
class  of  castings.  There  are  at  least  three  distinct  advan¬ 
tages  which  have  been  gained  by  continuous  operation,  as 
follows : 

1.  Production  of  castings  has  been  increased  25  to  30 
])er  cent  under  existing  conditions,  without  .sand-convey¬ 
ing  equipment  and  working  only  one  shift  a  day. 

2.  The  cost  of  iron  at  the  spout  is  considerably  less 
than  [)reviously  obtained  with  the  cupola. 

3.  The  flexibility  of  the  method  has  j)roved  very 
\aluable  in  speeding  up  production  and  coping  with  rush 
orders. 

The  superiority  of  the  electric  furnace  as  a  melting 
unit  is  forcibly  displayed  in  its  capacity  for  handling 
charges  that  could  only  be  melted  in  the  cu])ola  with 
heavy  losses.  It  is  the  practice  to  melt  approximately  -W 
JH.T  cent  of  cast-iron  borings,  which  are  an  economical 
and  a  low-loss  raw  material.  Cast-iron  borings  in  the  dis¬ 
trict  can  be  purchased  at  a  much  low'er  price  than  other 
scrap  metal  and,  with  the  necessary  additions  of  ferro- 
silicon,  ferrophosphorus  and  ferromanganese,  can  be  con¬ 
verted  into  a  high  grade  of  gray  iron  at  a  much  lower 
cost  than  previously  could  he  obtained  with  cupola  iron. 

*  Presented  at  1^30  convention  of  American  Founirymcns 
Association. 


IN  THE  plant  of  the  Beach  Foundry, 

Ltd.,  producing  stove  parts,  a  point 
was  reached  where,  with  cupola  melt¬ 
ing,  it  was  necessary  to  extend  floor 
space  to  take  care  of  the  production. 

By  installing  an  electric  furnace  for 
melting,  a  continuous  flow  of  iron  was 
obtained  and  the  need  of  extra  floor 
space  for  the  day’s  run  of  molds  was 
overcome.  This  increased  production 
per  floor  and  decreased  the  cost  cf 
molding  equipment.  At  the  same 
time,  by  use  of  all  scrap  metal,  the 
cost  of  iron  at  the  spout  has  been  re¬ 
duced,  production  increased  23  to  30 
per  cent  and  the  flexibility  of  the 
method  has  proved  very  valuable  in 
speeding  up  production  and  coping 
with  rush  orders. 

The  di.spo.sal  of  steel  clippings  from  the  sheet-steel 
flepartment  formerly  caused  a  considerable  amount  of 
trouble,  for  the  expense  of  baling  and  shipping  rendered 
them  valueless,  forcing  disposal  of  them  to  the  simple 
expedient  of  dumping  them  on  the  scrap  heap.  However, 
with  the  installation  of  the  electric  furnace  it  is  |x)ssil)lc 
to  treat  them  as  a  raw  material,  making  them  part  of  the 
first  charge.  It  is  inadvisable,  however,  to  melt  them  in 
large  quantities,  owing  to  their  tendency  to  reduce  the 
carbon  content. 

For  the  21  months  of  continuous  operation  we  have 
not  used  a  ix)und  of  virgin  pig  iron  in  our  charges,  ])ro- 
ducing  at  the  same  time  a  better  quality  of  gray  iron  than 
that  obtained  in  the  cupola,  where  a  high  percentage  of 
pig  iron  must  be  used.  Of  course,  one  of  the  deciding 
co.st  factors  is  the  power.  In  districts  where  j>ower  can 
be  obtained  at  a  reasonable  rate  the  co.st  of  iron  at  the 
spout  would  be  lower  than  that  of  the  cupola.  In  any 
case,  however,  at  equal  cost,  a  considerable  saving  is 
effected  through  outside  conditions.  It  may  be  added, 
however,  that  kilowatt-hour  consumption  per  ton  is 
higher  under  continuous  operation  than  batch  melting. 
The  cost  summary  in  the  accompanying  table,  taken  off 
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our  figures  for  a  typical  month,  show  some  interesting 
details. 

I'o  maintain  the  continuity  of  the  operation,  an  initial 
bath  of  iron  must  he  huilt  up  before  the  continuous 
charging  and  tapjiing  may  begin.  After  the  last  iron  is 
tapped  out,  the  pits  are  cleaned,  the  furnace  bottom  is 
])atched  and  the  first  charge — consisting  of  gangway  pig, 
foundry  returns,  stove-plate  scrap,  cast-iron  borings  and 
steel  cli])ping.s — is  charged  into  the  furnace.  At  a  fixed 

Table  of  Costs — Operation  of  Electric 
Furnace  for  One  Month 


Raw  Miiterials 

Stove  plate . 

RoriiiKt*.  ..... 
Steel  Hcrap . 


.^dditiona 
Total. . . 


.Additions 

Fe  Si  . 

Fe  .Mn . 

Fe  I’h . 

Coke  . 


Labor . 

Power . 

Klectrode . 

Refractories . 

Water . 

laiboratory . 

Interest  on  investment  and  depreciation 
MeltiiiK  loss . 


C  oat  per 

Lb 

Ton 

Total  Coat 

102,095 

$12  50 

$637. 

50 

234,450 

10.00 

1,172. 

.50 

27,455 

323,285 

13.00 

2,100. 

80 

8.2^0 

695,575 

$3,910 

80 

Coat 

Lb. 

per  Lb. 

Total  Coat 

6.350 

$0.03 

$190. 

50 

750 

0  04 

30 

00 

1,190 

0  06 

71. 

40 

13,200 

0  006 

79. 

20 

21.490 

$371 

.  10 

397 

72 

1,825 

55 

Total  cost  of  operations,  per  tou. 


Iinfe  ‘the  melters  come  on  duty  and  commence  to  melt 
lown  the  first  charge,  consisting  of  3  tons.  On  comple- 
ion  of  this  operation  and  when  the  iron  is  up  to  tem- 
lerature,  the  furnace  is  slagged  off  and  more  borings 
re  fed  in,  in  suitably  sized  charges,  until  a  hath  of  9  tons 
5  built  up.  In  the  feed  charges  a  division  is  made  and 
wo  separate  piles  are  ]daced.  one  on  each  side  of  the 
barging  door,  so  that  the  melter  and  his  helper  can  feed 
hem  into  the  furnace  without  loss  of  time. 

On  completion  of  the  melt-down  of  the  original  hath 
i  test  bar  is  poured  and  a  comjdete  analysis  is  taken  he- 
ore  any  iron  is  taj^ped.  This  enables  the  metallurgist  to 
orrect  any  discrepancies  in  analysis  and  to  maintain  a 
onstant  cpiality  of  iron.  When  the  iron  is  passed  by  the 
chemist  and  is  up  to  temperature — the  temperature  being 
aken  by  an  optical  pyrometer — the  first  ladle  is  tapped 
lut.  The  first  hull-ladle  of  iron  is  usually  tapped  out  at 
^  a.m.  to  pour  oflf  any  molds  that  have  been  left  from 
he  day  before  or  any  overtime  molding  accomplished 
the  previous  evening.  Sometimes  it  is  necessary  to  tap 
•ut  several  hull-ladles  in  succession,  to  meet  with  shop 
requirements,  hut  this  serves  to  stress  the  advantage  of 
the  flexibility  of  the  system  in  providing  iron  at  any  time. 
After  a  tapping  has  taken  place  a  feed  charge  is  charged 
in.  and  this  operation  of  tapping  and  feeding  is  continued 
until  the  necessary  amount  of  iron  is  obtained  for  the 
'’•ay's  cast. 

The  usual  feed  charges  under  present  requirements 
consist  of  approximately  1,100  Ih.  of  iron,  which  takes 
troni  fifteen  to  30  minutes,  depending  upon  the  power 
input.  About  1,400  lb.  of  iron  is  tapped  out.  This,  how¬ 
ever.  (lejAends  ui)on  shop  requirements.  The  minor  opera- 
tions,  '<uch  as  daubing  the  bull-ladle,  repairing  the  spout 
and  grinding  the  coke,  are  taken  care  of  by  the  melter 
and  his  helper,  who  can  attend  to  these  in  conjunction 
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with  the  original  melt-down.  The  bull-ladle  is  heated  up 
in  the  morning  by  means  of  a  gas  blast  before  any  iron 
is  poured  into  it.  This  obviates  chilling  the  iron  by  means 
of  a  “green”  ladle. 

The  shop  is  divided  up  into  pouring  stations,  the  hull- 
ladle  going  to  each  station  according  to  sche<lule,  or  as 
desired.  The  stations  are  signaled  by  means  of  a  whistle 
at  the  furnace,  so  that  the  molders  and  shaking-out  crew 
designated  to  that  station  will  be  ready  for  iron.  A  care¬ 
ful  tem])erature  control  is  kept  throughout  the  day. 
Every  bull-ladle  of  iron  has  to  pass  the  temperature  tt^st 
before  it  is  conveyed  to  the  ixjuring  station.  The  ability 
to  control  the  analysis  jwoduces  a  grade  of  iron  which  is 
almost  unvarying  in  its  consistency. 

T  T  T 

Motor  Starting  on  Networks 

TEST.S  made  by  a  member  conqiany  of  the  South¬ 
western  Division.  N.E.L.A.,  and  reported  by  the 
I'higineering  Section  of  that  division  indicate  that  a 
synchronous  motor,  rated  in  horseiK)wer  at  one-third  or 


Vao/f  No.  254 


^nk/fojA  wnt/hlA  ^nilh.5\ 


Nefwork 

sysivmk^  Vautf  No.  114 


Voltage 
measured  \ 
at  this  point ; 


i _ 


Lights  Lights  KOhp  300 hp  Net-^ork  Network 

motor  motor  system  system 

208 volts 

Location  of  motor  in  network 

Motor.  .lOO-hp.  .synchronous;  transformer  capacity,  1,200  kva., 
four  banks ;  starter,  none ;  other  load  at  time  of  test,  approxi¬ 
mately  1 00  kva.  each  bank;  location  of  nearest  banks.  200  ft.; 
test  I  =  all  banks  energized  ;  test  II  =  bank  No.  5  de-eiierRized  ; 
test  III  =  bank  N»>.  9  de-energized;  test  IV  =  banks  Nos.  5  and 
9  de-energized. 


Duration  of  trun.>^ient  )>erio<l  fin 

.sec. ) . 

Maxiniuin  motor  current  uniperes 


Maximum  rate  of  cliange  of  current 


Minimum  voltage  at  tie  between 

banks . 

Per  cent  voltage  drop  at  tie  be¬ 
tween  banks . 

(A’oltage  at  switchboards  are 
practica'ly  same  as  at  tie) 


Tests 

I. 

11. 

111. 

IV. 

65 

80 

75 

90 

1,700 

1.700 

1.700 

1.700 

Over  600 

Over  600 

f  tver  600 

<  Iver  600 

204 

202 

204 

200 

2.8 

3.8 

2.8 

5.2 

Pract  ically 

none 

Very 

slight 

Practically 

none 

Diatinct 

less  of  the  adjacent  transformer  capacity  figure  in  kva., 
can  be  started  directly  across  the  line  without  objection¬ 
able  voltage  dips. 
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How  Catawba 


Plants 


By  S.  T.  HENRY 


Utilize  Entire  Flow 


Some  of  the  water  used  ten  times 
in  1,050-ft.  fall.  Despite  extreme 
annual  and  seasonal  variations 
in  rainfall  storage  equalizes  flow 
and  permits  annual  output  of 
1,400,000,000  kw.-hr.* 


S'l'KI^AM-FI.OW  conservation  and  development  on 
a  vast  scale,  with  almost  complete  utilization  of  the 
potential  jiower  i)ossihilities,  is  accomplished  hy  the 
storap^e  reservoirs  and  hydro-electric  projects  of  the  Duke 
Power  Company  on  the  Catawba  River  in  the  Carolinas. 
riie'  jj^reat  dams  on  that  stream  create  storajje  reser¬ 
voirs  having  a  combined  sniK'rficial  area ‘of  more  than 
55,000  acres,  or  85  s(|uare  miles.  W  hen  these  reservoirs 
are  drawn  down  only  to  the  limit  where  the  efficiency  of 
the  waterwheels  which  they  serve  is  maintainefl.  they 
render  available  from  storaj^e  nearly  .15. 500.000 .00<1 
cn.ft.  of  water.  The  total  n.seful  storap^e  available  ap¬ 
proaches  42.000.000.000  cu.ft.  The  location  of  the 
reservoirs  on  the  stream  also  is  such  that  nearly  35  per 
cent  of  the  tot.il  storaije  ]xisses  through  all  of  the  twelve 
power  plants  of  the  system.  The  remainder  of  the  total 
effective  .storage  volume*  is  utilized  from  one  to  ten  times 
on  its  way  down  the  stream. 

Until  a  few  years  ago  the  Duke  system  de])ended 
mainly  for  power  generation  on  hydro-electric  <levelop- 
ments  on  the  Catawba  River.  W'itli  the  almost  complete 
practical  utilization  of  that  stream  and  the  need  for  aux¬ 
iliary  power,  the  expansion  of  generating  facilities  has 
lately  been  chiefly  in  steam  stations.  The  rapid  progress 
in  the  art  of  steam  station  design  also  has  lx*en  a  con¬ 
tributing  factor  in  shai>ing  the  policy  of  the  company 
in  that  direction. 

W  hile  it  ap|H‘ars  likely  that  future  power-source  ex- 
patision  of  the  system  may  he  mainly  of  steam  stations, 
the  hydro-electric  develojMuents  evidently  will  long  con¬ 
tinue  to  he  the  h.'e'khone  of  the  system.  It  further  is 
probable  that  additional  hydro-electric  developments  may 
i»e  feasible  on  the  Catawba. 

.\t  present  the  Duke  system  has  generating  equipment 
rated  at  a  total  capacity  of  1.350.0(X)  h]).  Of  this  total 

*77i<’  OxjorJ  phiu!  Xios  described  in  ".liiother  Step  hi  Calaii'ha 
h‘i:  er  I  >ex’eliipiiieiil''  in  the  issue  of  September  S,  1^2S. 


nearly  6(X).OOr)  hp.  may  he  furnished  by  the  water-|>ower 
jilants.  of  which  all  e.xcejit  31. POO  hp.  are  on  the  Catawh.t 
River. 

The  Catawba  Kiver  above  the  furthest  downstream  of 
the  len  dams,  at  W  ateree.  S.  C..  has  a  drainage  area  of 
some  5.000  square  miles,  h'ew  streams  anywhere  within 
highly  develo]>ed  industrial  areas  offer  such  economical 
ojqiortunities  for  the  development  of  power  on  so  vast  a 


scale,  when  utilized  by  a  co-ordinated  mm® 

sy.stem  under  one  management.  Inde¬ 
pendent  ])lant.s  would  utilize  hut  a  fraction  of  the  total 
made  jiossihle  by  the  Duke  system  and  its  auxiliary  steam 
plants.  'I'his  is  chiefly  due  to  the  wide  range  in  the  flow 
of  the  river  cau.sed  hy  the  character  of  the  watershed  and 
hy  the  uneven  distribution  of  the  rainfall  on  the  latter. 
In  the  210  miles  along  the  river  from  the  reservoir  ne.ar 
liridgewater  to  the  W\ateree  development  the  fall  is  about 
1.050  ft.  Most  of  this  dro|)  occurs  in  such  a  way  as  to 
render  utilization  of  it  practical. 

Generally  speaking,  the  watershed  of  the  Catawb.i 
River  enjoys  a  large  annual  rainfall.  This  is  seriously 
lacking  in  uniformity  of  distribution,  either  through  tk 
year  or  from  year  to  year. 

Averages  accumulated  over  from  30  to  40  years  on 
the  watershed  show  a  wide  variation  from  the  furtliest 
downstream  develojnnent  at  W'ateree  to  the  crest  of  the 
mountains.  'I'hese  means  range  from  45  in.  per  year 
at  W’ateree  to  more  than  70  in.  in  .small  areas  in  the  moun¬ 
tains.  Most  of  the  upper  reaches  of  the  watershed  have, 
however,  in  excess  of  55  in.  of  rainfall  ])er  year. 

Accompanying  graphs  show  the  total  rainfall  hy  months 
for  ten  years  at  the  farthe.st  downstream  develojinu  nt  at 
W’ateree  and  at  the  farthest  upstream  dam  at  lUid^e; 
water.  It  is  noteworthy  that  at  Bridgewater  a  total  ot 
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Latest  type  of  Hood  control  gates  and  operating  mechanism  at  Oxford  station 


13.35  in.  in  .\nj,nist.  1920,  was  followed  by  0.3  the  fol- 
lowiny  October.  The  variation  between  .\ngust,  1928, 
and  Xoveniber  of  that  year  is  9.1  and  0.8  in.  Similar 
ranges  have  occurred  at  Wateree,  15.71  in.  in  August, 
1928,  and  1.3  the  next  month. 

These  month-to-month  extreme  swings  are  serious. 
But  of  more  difticult  solution  is  the  provision  of  storage 
to  equalize  the  year-to-year  and  even  the  cyclic  ranges  of 
precii)itation.  For  example,  at  Bridgewater  in  1925  onlv 
33  in.  of  rainfall  was  recorded,  with  hut  43  in.  the  fol¬ 
lowing  year.  In  1918  there  were  62  in.,  and  in  1919 
more  than  59  in,  of  precipitation 
at  that  station.  In  other  words,  a 
two-year  total  in  the  earlier  pe¬ 
riod  of  121  in.,  while  the  later 
two-year  cycle  shows  76  in.,  or  a 
difference  of  nearly  f)0  i)er  cent. 

Moreover,  in  wet  years  the 
loss  from  evaporation  on  the 


w'atershed  and  from  the  reservoir  |X)nds  is  far  less 
than  in  a  dry  ])eriod.  The  depletion  of  ground  water  in 
the  watershed  during  a  long  cycle  of  dry  weather  has 
further  been  found  to  he  a  very  inqjortant  factor. 

Under  these  conditions  there  is  a  wide  variation  in 
the  flow’  of  the  Catawba.  For  exatnple.  the  minimum 
flow  of  record  of  the  three  tributaries  feeding  the  great 
storage  reservoir  at  Bridgewater  was  estimated  at  70.5 
cu.ft.  |K*r  .second.  This  occurred  during  the  latter  part 
of  1925,  in  which  year  there  was  on  the  watershed  the 
least  rainfall  of  history.  As  the  other  extreme,  the  max¬ 
imum  flo(Kl  of  record  at  Bridgewater  was  in  July,  1916, 
with  an  estimated  flow'  of  83.400  cu.ft.  per  second.  In 
other  words,  a  range  of  nearly  1,200  to  1. 

Not  only  have  these  extremes  been  recorded,  hut  the 
flow  of  the  Catawba  for  considerable  i)eri(Kls  also  has 
great  variations.  Hence,  without  the  present  co-ordi¬ 
nated  storage  facilities  the  stream  would  have  compara¬ 
tively  little  value  as  a  source  of  dei)endahle  |)Ower.  This 
was  recognize<l  from  the  conception  of 
plans  for  com])lete  utilization  of  the 
stream.  .As  a  result,  with  the  develoj)- 
ments  thus  far  made,  the  stream  has 
averaged  an  output  of  more  than 
1 .400.0(XI.()00  kvv.-hr.  of  electrical  en¬ 
ergy  annually  for  several  years.  Thus 
a  system  (»f  well-planned  storage  reser- 
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on  Catawba  River 
plants 
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voirs  under  a  single  management  has  rendered  a  compar¬ 
atively  minor  stream  a  tremendous  source  of  power. 

There  are  many  angles  to  the  economies  and  increased 
efficiencies  made  possible  by  the  handling  of  the  river 
in  the  comi)rehensive  way  that  its  resources  have  been 
<leveloped.  Notable  among  these  are  two  completely 
new  ])lants  that  have  been  installed  in  connection  with  the 


agricultural  crop  results,  holidays  and  other  social  affairs, 
plus  a  variety  of  local  factors  not  readily  definable. 

The  other  great  variable  is  the  run-off  from  the  stream 
watershed.  The  conditions  affecting  this  and  the  results 
experienced  have  already  been  discussed. 

With  a  background  of  25  years  experience  in  serving 
the  territory  dependent  on  the  system,  it  is  possible  fairly 
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Five  hydro  stations 
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of  Catawba  River 
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capacity  of  all  the  plants  below  any 
one  new  development  has  been  in- 
creased  im])ortantly.  although  not 
always  in  exact  proportion,  by  such 
additional  storage  capacity. 

Operation  of  the  system  is  con- 
fronted  by  two  great  variables  which 
can  never  be  resolved  into  constants. 

Hence,  no  a])proach  to  a  formula  for  AiiKKSBtmm 
ojieration  is  ])ossihle.  In  fact,  there 
rarely  are  single  days  in  which  any 
one  set  of  conditions  holds  long  enough  to  ])ermit  con¬ 
tinuity  of  procedure  at  all  points  in  the  system. 

(hie  of  the  great  variables  presented  is  the  fluctuation 
in  the  load  on  the  system.  The  load  fluctuation  within 
itself  has  many  factors  which  cause  a  variation  in  its 
hourly,  daily,  weekly,  monthly  and  annual  totals.  Among 
these  are  seasonal  changes,  general  business  conditions, 
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Monthly  rainfall  at 
Wateree  station 
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const.'int  animal  increase  at 
a  (inite  uniform  rate  of  the 
total  load  on  the  system. 

And  still,  with  all  these, 
there  remains  always  an  in- 
determinahle  rise  and  fall  in 
])ower  demand  for  o^ieratinjLi 
jieriods  of  various  duration 

In  the  case  of  the  water¬ 
shed  run-off  variable,  lone; 
ex])erience  has  come  to  be  in¬ 
valuable  in  determining  sea¬ 
sonal  ojierating  policies  for 
the  water-])ower  plants.  In 
general,  water  is  conserved 
through  the  ])eriod  from 
January  1  to  the  end  of 
the  summer  rains  to  be 
drawn  on  in  the  normally 
dry  fall  season. 

Even  this  normal  average  condition  for  any  one  year 
may  change  entirely,  as  in  1^28  and  1929.  There  may 
be  a  series  of  unusually  dry  years,  as  in  1925.  1926  and 
1927.  Hence,  no  fixed  policy  is  ])ossible  even  on  the 
sea.sonal  variation. 

When  it  comes  to  flay-by-day  and  week-by-week 
policies  for  handling  the  river,  they  must  be  determined 
as  the  load  and  run-off  conditions  change.  To  check  on 
the  run-off  possibilities  very  accurate  rainfall  and  weather 
records  are  constantly  maintained  at  all  ten  dams  of  the 
sy.stem.  The  o])erators  at  each  plant  report  these  records 
regularly  by  telephone  to  a  central  load  disf)atcher  in  the 
main  office  in  Charlotte. 

I  f  a  storm  occurs  the  local 
ob.server  r  e  ])  o  r  ts  hourly 
the  amount  of  rainfall,  the 
stage  of  his  reservoir  and 
any  other  pertinent  in¬ 
formation  for  immediate 
use  or  future  reference. 

W  ith  the  accumulated 
experience  of  the  organi¬ 
zation,  the  handling  of  the 
waterwheels  of  the  several 
idants  ordinarily  becomes 
somewhat  routine.  The 
general  scheme  is  to  flatten 
out  flood  crests  so  that  no 
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Prog  ress  Due  to  Research 
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'HE  ])henomenal  increase  in  the  use  of 
.dectricity  in  steel  mills  during  the  past  25 
years  has  no  doubt  been  one  of  the  greatest 
factors  contributing  to  the  wonderful  progress 
made  by  the  steel  industry.  This  increase  in  the 
use  of  electricity  is  a  direct  result  of  the  research 
policy  e.stablished  by  manufacturers  of  electrical 
equipment.  Twenty-five  years  ago  there  was  in 
the  minds  of  some  a  question  as  to  the  advis¬ 
ability  of  adopting  a  policy  of  purely  research 
work,  but  today  no  industry  can  build  for  the 
future  without  establishing  a  definite  research 
poliev. 

W.  H.  BURR 

Chairman  A.  I.  t‘r  .9.  E.  E. 

Electrical  Development  Committee 


water  si)ills  over  any  dam.  If  a  local  storm  »)ccurs  mid¬ 
way  on  the  system  of  such  magnitude  as  to  indicate  a 
run-off  in  excess  of  the  capacity  of  any  set  of  wheels 
below  that  ix)int.  full  kwl  is  at  once  shifted  to  that  ])lant. 
At  the  same  time,  enough  wheel  gates  are  opened  right 
on  down-stream  to  take  the  e.xpected  flow  in  excess  of  the 
available  unused  or  desired  reserve  storage  capacity  of 
the  jdants  along  the  way. 

So  far  as  the  auxiliary  steam  jdants  of  the  system  ar<* 
concerned,  any  one  or  more  units  in  them,  when  once 
])laced  on  the  line,  are  kept  running  practically  at  their 
most  efficient  cajiacity.  In  other  words,  all  variations  in 

the  load  on  the  transmis¬ 
sion  system  are  absorbed 
by  tbe  waterwheel  units 
when  the  steam  ])lants  are 
running. 

The  hydro-electric  proj¬ 
ects  of  the  Duke  Power 
Company  were  designed 
by  the  engineering  de- 
])artment  and  either  built 
by  or  under  the  su])er- 
vision  of  the  constructiem 
division  of  the  comjxiny. 
W’.  S.  Lee  is  chief  en¬ 
gineer  and  vice-president 
of  tbe  Duke  company. 
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Motor-Generator  Obviates 
Splitting  Power  Plant  Bus 

By  M.  M.  McINTIRE 

lilci  trical  Htui'mccr  Imperial  I rrifjatioit  District, 
Imperial.  Calif. 

P(  >\\'KR  from  the- Don  Pedro  plant,  which  was  placed 
in  operation  hy  the  d  urlock  and  Modesto  (  California  ) 
Irrijiation  Districts  in  1923,  is  delivered  to  four  ajjencies 
for  distrihution.  Kach  district  has  its  own  transmission 
line  to  its  own  distribution  system.  The  Turlock  dis¬ 
trict  sells  its  surplus  to  the  San  Joaquin  Id^ht  &  Power 
Corporation,  dcliverinj;  the  i>ower  over  its  own  transmis- 
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Connections  of  motor-generator  set  with 
water  rheostat  to  control  power  delivery 
automatically  to  foreign  system 


sion  lines  to  I'urlock  and  thence  to  the  San  Joaquin  sys¬ 
tem.  In  addition  tf)  this  a  certain  amount  of  power  is 
delivered  to  the  Pacific  Cas  &  Electric  Company  at  the 
|)ower  house  in  payment  for  water  rights  acquired  at  the 
time  the  dam  was  built. 

Hriefly,  the  ])lant  consists  of  five  generators  totaling 
35.000  kva.,  two  high-tension  buses,  all  switching  being 
done  on  tbe  60-kv.  side,  and  five  outgoing  lines. 

It  was  of  course  impossible  to  deliver  power  to  both 
these  power  companies  from  the  same  bus  and  it  was 
seldom  fx)ssible  to  apportion  the  machines  to  the  two 
buses  in  such  a  fashion  that  full  advantage  could  be  taken 
of  the  water  which  was  re(|uired  to  pass  the  dam  for 
irrigation  pur|)oses.  The  contract  with  the  Pacific  Gas 
iK:  Electric  Company  called  for  delivery  of  a  certain 
.'imount  of  power  each  day.  so  that  it  was  considered 
advisable  hy  the  district  engineers  to  .separate  this  load 
from  the  main  system  so  the  loads  of  the  two  districts 
;uul  the  San  Joa(|uin  company  could  he  served  from  the 
same  bus  or  the  two  buses  in  i)arallel.  To  accomplish 
this  sei)aration  a  2.5(X)-kva.  motor-generator  set  was  in¬ 
stalled.  thus  mechanically  coupling  the  ])ower  house  bus 
with  the  Pacific  Gas  system.  Since  this  is  an  unusual 
installation,  engineers  may  be  interested  in  a  short 
description  of  the  equipment. 

'I'he  t).'XX)-volt  generator  and  the  wound-rotor  induc- 
ti(tn  motor  <lriving  it  are  mounted  on  a  steel  bedplate 
made  up  of  H-beams  on  which  are  mounted  two  support 
hearings.  The  outboard  bearing  of  the  motor  is  mounted 


on  a  sei)arate  ])cde.stal.  P.eyond  the  outboard  bearing  of 
the  generator  is  mounted  the  exciter  with  its  rotor  on 
the  end  of  the  generator  shaft,  extended.  The  induction 
motor  operates  on  6.900  volts,  taking  its  power  from  a 
special  low-tension  bus  connected  through  disconnects  to 
Nos.  4  and  5  generator  leads.  This  machine  is  equippe<l 
with  six  slip  rings,  two  per  ]diase.  which  are  connected 
to  a  water  rheostat.  The  electrodes  of  the  rheostat  are 
motor  operated  and  controlled  by  a  contact -making  watt¬ 
meter  mounted  on  a  si)ecial  two-])anel  switchboard  located 
near  the  set.  Two  69-kv.  oil  circuit  breakers  were  in¬ 
stalled.  one  as  a  .starter  switch  for  the  motor  and  the 
other  as  a  synchronizing  switch  between  the  generator 
and  the  step-up  transformer,  which  in  turn  was  con¬ 
nected  to  the  Pacific  company’s  line  by  means  of  an  air 
break  di.sconnect  switch.  The  accompanying  diagram  in¬ 
dicates  the  .scheme  of  connections  used. 

In  order  to  accom|)li.sh  a  transference  of  power  from 
the  60-cycle  i)ower  house  bus  to  the  t)0-cycle  Pacific  line 
the  motor  of  this  set  was  designed  with  fourteen  ])oles, 
while  the  generator  has  sixteen  poles.  Synchronous 
s])eed  of  the  set  is  therefore  450  r.p.m.,  while  the  motor 
no  load  s])eed  is  514. 

The  .set  oj)erated  very  successfully,  the  only  difficulty 
arising  from  the  fact  that  in  order  to  carry  full  load  the 
salinity  of  the  water  rheostat  solution  had  to  be  increased 
to  the  point  that  at  no  load  the  motor  s])eed  was  too  high 
to  permit  synchronizing.  It  was  found  that  it  was  neces¬ 
sary  to  cut  otT  the  power  to  the  motor  after  it  was  started 
and  catch  synchronous  si)eed  as  the  .set  slowed  down.  A 
little  practice  on  the  part  of  the  operator  and  this  was 
done  without  any  shock  to  the  .system. 

The  e((uipment  was  furnished  hy  the  Westinghouse 
Electric  &  Manufacturing  Company  and  installecl  by  the 
writer  under  the  supervision  of  R.  \V.  Shoemaker,  elec¬ 
trical  superintendent  of  the  'I'nrlock  Irrigation  Di.strict. 
who  conceived  this  plan  to  satisfy  the.se  peculiar  operat¬ 
ing  difficulties. 


Electricity  in  the  Home 

WII.AT  is  true  service  to  the  home?  W’e  of 
the  schools  of  home  economics  believe  that 
the  ultimate  pur])ose  of  our  efTorts  is  that  people 
may  gain  satisfaction  from  living.  It  is  our  busi¬ 
ness  to  educate  toward  an  understanding  of  wbat 
this  means  and  then  to  make  every  effort  to  open 
up  possibilities  whereby  it  may  be  brought  about. 

Here  is  where  the  electric  utilities  step  in  and 
assume  a  share  of  the  responsibility.  They  want 
to  furnish  more  and  more  power  to  more  and 
more  homes.  W’e  want  more  homes  to  use  just 
as  much  more  |)ower  as  they  can  afford  to  u.se, 
and  we  want  them  to  u.se  it  for  a  definite  pur|x>.se 
-in  order  that  the  family  may  have  more  time, 
strength,  health  and  nerve  force  for  better  things 
in  life  than  household  tasks. 

FLORENCE  D.  SCHERTZ, 

Drofessor  of  Household  Science  and  Acting  Dean 
School  of  Home  Economies,  Oklahoma  .4.  M.  College 
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Increasing  Intensity  in 


IN  EVERY  PHASE  of  electricity 
utilization  the  ideas  of  today  are 
hampered  in,  or  even  prevented  from, 
execution  by  the  inadequacy  of  yes¬ 
terday’s  conceptions.  This  is  as  true 
in  street  lighting  as  in  domestic  serv¬ 
ice.  The  rapidly  spreading  use  of 
high-illumination  intensities  in  street 
lighting  has  forced  into  acceptance 
as  usual  design  a  device  that  at  first 
was  intended  to  be  only  a  special 
equipment  for  occasional  and  extraor¬ 
dinary  application.  This  is  the  trans¬ 
former  through  which  high-current 
lamps  are  connected  to  low-current 
series  circuits. 

THUS,  many  existing  high-intensity 
installations  embrace  a  pure  expedi¬ 
ent  in  their  fundamental  design.  The 
recent  development  of  non-metallic 
sheath  cable  permits  a  sufficiently 
high  current  in  circuit  conductors  so 
that  20-amp.  lamps  can  be  fed  di¬ 
rectly.  In  this  article  is  shown  how 
the  elimination  of  the  lamp  trans¬ 
former  results  in  major  savings  in 
street-lighting  costs  for  installation 
and  operation. 

Savings  in  tin*  order  of  60  to  70  per  cent  in  labor 
and  material  and  50  to  60  j)er  cent  in  annual  cost 
a])parently  result  from  comparison  of  affected 
items  in  6.6-amp.  and  20-amp.  street-lighting  circuits 
for  the  same  service.  The  figures  set  uj)  in  this  article 
refer  to  the  .specific  case  of  a  50-k\v.  circuit  containing 
‘X)  10.000-lumen  lamps  and  10,000  ft.  of  single-con- 
fluctor  cable.  Such  a  circuit  may  be  taken  as  typical 
of  j)resent-day  high-intensity  illumination  in  business 
streets. 

Street  lighting  as  an  electric  utility  service  is  being 
pushed  more  vigorously  hy  .some  central  stations  than 
by  others.  Municiiial  governments,  civic  improvement 
organizations  and  business  men  are  rapidly  becoming 
converted  to  the  values  and  advantages  of  high-intensity 


Street  Lighting 


By  R.  J.  DRAKE 

Slri'i'l  Lifjlitinfi  Etuiinecr 

Public  Service  Couit'uuy  of  Xortlieni  Illinois.  Cliicaito,  III. 


street  lighting.  Thus  even  the  utilities  which  do  not 
put  large  effort  into  the  development  of  this  class  of 
business  are  finding  the  demand  growing  »)f  itself. 
They  arc  finding  that  widely  spaced  lami)s  of  100  to 
400  cp..  as  were  installed  a  few  years  ago.  do  not  meet 
the  pre.sent  demand.  Considering  these  factors  and  aLso 
that  in  .some  .states  individual  property  owners  are  j>er- 
mitted  to  replace  low-intensity  lamps  in  front  of  any 
given  lot  or  building  with  one  of  higher  intensity  by 
agreeing  to  pay  for  the  additional  energy  consumed, 
it  is  apparent  that  many  utilities  have  been  and  will 
be  confronted  with  the  necessity  of  adding  load  to  ex¬ 
isting  circuits  or  of  installing  new  ones.  For  this  rea¬ 
son  it  is  oi)])ortune  now  to  consider  what  advantages 
may  be  gaine<l  from  going  to  the  higher  current  capacity 
circuits. 

20-amp.  system  has  advantages 

To  o|)erate  20-am]).  series  circuits  efficiently  the  con¬ 
ductor  must  not  be  surrounded  by  a  magnetic  sheath  or 
pipe  unless  both  the  outgoing  and  returning  conductors 
are  contained  in  the  .same  inclosure,  in  which  case  the 
magnetic  effect  is  practically  neutralized.  However, 
street-lighting  circuits  can  seldom  lie  returned  in  the  same 
duct  economically,  for  one  of  the  principal  advantages 
in  the  u.se  of  series  circuits  is  that  they  can  be  loojied 
over  e.xtensive  territory  so  as  to  avoid  long  idle  returns. 

briefly,  20-amp.  .series  circuits  have  the  following 
im])ortant  advantages: 

1.  'Phe  conductor  is  economically  loaded  to  approxi¬ 
mately  its  cajiacity. 

2.  'Phe  use  of  auto-transformers  and  safety  coils  is 
umicces.sary. 

3.  The  circuit  voltage  is  reduced  to  approximately 
one-third  that  of  the  6.6-amp.  series  circuit  for  a  given 
load. 

4.  Cost  of  underground  cables  is  .substantially  re¬ 
duced. 

5.  Phe  number  of  lamps  per  circuit  for  a  given  volt¬ 
age  may  be  increased  threefold. 

6.  The  installation  and  maintenance  oi)erations  are 
simplified. 

7.  Flexibility  of  operation. 
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It  lias  lieen  the  general  practice  of  utility  companies 
to  require  municipalities  availing  themselves  of  flat  rate 
street-lighting  service  to  use  6.6-amp.  circuits,  which  in 
general  retjuire  the  use  of  steel-taped  cable  or  lead- 
incased  cable  in  fiber  ducts.  This  practice  presents  the 
following  objections  and  penalties  for  concentrated 
high-intensity  street -lighting  service : 

1.  High  voltages  require  e.xiiensive  cables  and  very 
careful  workmanship. 

2.  Difficulties  in  locating  faults. 

3.  Excessive  outages  and  corre.sjionding  penalties. 

4.  Excessive  los.ses  through  the  use  of  individual 
lamj)  transformers. 

5.  Excessive  co.st  of  purchase  and  installation  of 
individual  lamp  transformers. 

System  accommodates  trend  of 
higher  intensities 

In  the  comj)arisons  shown  in  this  article  only  those 
items  are  tabulated  which  are  affected  by  the  difference 
between  ampere  ca])acity.  The  large  percentage  saving 
shown  in  Table  I  will  not,  of  course,  remain  when  all 
items  of  jnirchase  and  installation  cost  are  included  in 
the  comj)arison.  However,  the  saving  will  jiersist  in  a 
l)roportion  that  should  not  he  neglected.  I'he  same 
kind  of  modification  inirst  be  applied  to  the  percentage 


saving  in  annual  costs  shown  in  Table  II,  but  here  also 
the  saving  remains  an  important  item.  The  percentage 
saving  of  34  per  cent  shown  in  Table  III  is  an  actual 
statement  of  saving,  since  it  is  concerned  only  with 
energy  losses. 

Any  saving  in  installation  and  maintenance  costs  has 
a  direct  effect  in  ha.stening  the  promotion  of  high- 
intensity  street  lighting,  but  the  thing  of  greatest  im¬ 
portance  is  flexibility  in  a  system.  At  the  jwesent  time 
standards  in  street-lighting  intensities  are  changing  so 
rapii)dly  that  it  is  a  common  occurrence  before  the 
system  is  completely  paid  for  for  a  merchant  on  a  given 
street  to  ])etition  the  city  government  for  higher  inten¬ 
sity  lamps  than  the  installed  capacity  will  allow.  It  is 
a  well-known  fact  that  once  a  building  is  wired  it  de¬ 
mands  a  mighty  good  salesman  to  sell  the  owner  on 
higher  intensity  lighting  aiid  at  the  same  time  sell  him 
on  the  idea  of  si)ending  several  hundred  dollars  to  re¬ 
wire  his  building  to  take  care  oi  the  increased  load. 

The  .same  thing  is  true  of  street  lighting.  When  a 
system  is  installed  it  should  he  flexible  enough  to  take 
care  of  present  needs  and  also  to  ])ermit  increase  of 
intensity  at  any  ])lace  on  the  circuit  without  requiring 
additional  equiiMiient  ex])enditure.  This  reason,  if  noth¬ 
ing  more,  warrants  the  progressive  engineer  in  giving 
serious  consideration  to  the  20-amp.  system. 


TABLE  I— ESTIMATED  COMPARISON  OF  LABOR  AND  MATERIAL  COSTS  OF  AFFECTED  ITEMS 


6  6-Anip.  .'Secondary 

SO-kw.  rPKulatnr — (6  6-ainp.  aecondary  net) .  $820  00 

C'able  10,000  ft.  —  7,500-volt,  ate<'l-taped  No.  8  parkway  cable  at 

$180  j>er  thousand  net .  1,800  00 

Labor  Additional  labor  to  install  90  safety  coils,  $5  each .  450  00 

."Safety  coils  (90) — 6  6  to  20  amp.,  10,000- 1 5,000  lumen  at  $32  75pach  2,947  50 

f’oncrete  transformer  vaults  (90)  $10  each .  900  00 

$b,917  50 

.Saving .  4,897  50 

I'er  cent  •"ving .  71 


20-.'\mp.  .Secondary 


50-kw.  regulator — (20-amp.  secondary  net) .  $820  00 

C'able  -10,000  ft.  — 2, 500-volt  non-inductive  No.  8  fiber  tape  at  $1 10 

per  thousand,  net .  1,100  00 


$1,920  00 


TABLE  II— ESTIMATED  YEARLY  COST  COMPARISON  OF  AFFECTED  ITEMS 

Based  on  C  ertain  Detlnite  Assumptions 


6  b-.Vmp,  Secondary 

50-kw.  regulator — (6  b-amp.  secondary)— $820  net,  annual  fixed 

charges .  $117  50 

()able—  10,000  ft. —  7,500-volt,  at  $180  p»r  thousand  ft.  net,  annual 

fixed  charges .  .  2 1  4  00 

Cable  losses  42  watts  per  thousand  ft. —  420  watts  x  4,000  hr.  yr. 

at  3  cents  per  kw.-hr .  50  40 

Losses  in  safety  coils-  41  watts  each  x  4,000  hr.  yr.  at  3  cents  per 

kw  -hr .  442  80 

Safety  coils  (90) — 6  6  to  20  amp.,  15,000  lumen  at  $32  75  each  net, 

annual  fixed  charges .  351  00 

.'Safety  coil  vaults  —  at  $10  each  net,  annual  fixed  chargt-s  lOb  30 

Labor— to  install  safety  coils  $5  each  net,  annual  fixed  charges..  .  .  53  70 


$1,335.70 

•No  allowance  is  made  for  the  slightly  higher  efficiency  of  the  20-amp.  regulat 
•Losses  obtained  from  manufacturers. 


20-.Vmp.  Secondary 

50-kw.  reg\ilator  — (20-amp.  secondary) — $820  net,  annual  charges  .  $117  50 

Cable  -  10,000  ft.— 2, 500-volt  at  $110  per  thousand  ft.  net,  annual 

charges .  1 3 1  00 

♦Cable  losses— 282  watts  per  thousand  ft. —  2,820  watts  x  4,000  hr.  yr 

at  3  cents  per  kw.-hr .  338  40 


$586  90 


Difference  in  annual  charges  in  favor  of  20-amp.  secondary  system  .  748  80 

Per  cent  difference  in  annual  cost  .  56 


or  nor  the  improved  power  factor  of  the  system. 


TABLE  III— ESTIMATED  ANNUAL  LOSSES  IN  CABLE  AND  SAFETY  COILS 

6  6- .Amp.  Secondary  *  20- .Amp.  Secondary 

('able  losses  42  watts  per  thousand  ft.  (10,000  ft.)  —  420  watts  x  Cable  hjsses — 282  watts  per  thousand  ft.  (10,000  ft.)—2,800  watts  x 

4,000  hr.  yr.  at  3  cents  per  kw.-hr .  $50  40  4,000  hr.  yr.  at  3  cents  per  kw.-hr .  $338  40 

Losses  m  safety  coils  41  watts  x  4,000  hr.  yr.  at  3  cents  per  kw.-hr.  478  80 


$529  20  $338  40 


.Annual  saving.. .  190  80 

.Annual  saving  per  cent .  34 


No  allowance  in  made  for  the  higher  efficiency  of  the  20-amp.  regulator  nor  for  the  improved  power  factor  of  the  system. 
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Electric  Heaters  Used 
in  Shrink-fit  Shaft  Assembly 

By  M.  M.  McINTIRE 

hCectrical  Eninnccr  Imperial  Irrigation  District, 
Imperial,  Calif. 

During  the  installation  of  machinery  at  the  Ex¬ 
chequer  ix)wer  house  of  the  Merced  irrigation  dis¬ 
trict  in  California  it  became  necessary  to  assemble  the 
55-ton  generator  rotor  on  its  shaft.  No  provision  had 
been  made  in  the  original  plans  for  this  assembly,  since 
it  was  expected  that  the  rotating  element  of  the  generator 
would  he  shipped  complete,  less  the  field  coils.  Faced 
with  the  nece.ssity  of  performing  this  operation  in  the 
field  the  engineers  of  the  district  and  the  Westinghouse 


Location  of  thermocouples  while  heating 
55-ton  rotor  for  shrink-fit  shaft  assembly 


company  found  little  data  available  to  guide  them  in  the 
selection  of  a  method. 

Several  plans  were  discussed.  The  hysteresis  method 
was  rejected  because  of  the  danger  of  distortion  stresses 
in  the  spokes  of  the  rotor  and  the  method  employing  sub¬ 
mersion  in  boiling  water  gave  insufficient  expansion, 
together  with  danger  of  corrosion.  The  use  of  a  hot  oil 
bath  was  considered  and  abandoned  as  involving  too  great 
a  fire  hazard.  The  method  finally  adopted  prov'ed  highly 
satisfactory  and  may  prove  of  value  to  other  engineers. 

The  rotor  in  question  was  for  a  15,00C)-kva.  vertical 
shaft,  waterwheel  generator  and  had  a  diameter,  with 
pole  pieces  removed,  of  10  ft.  3  in.  Its  shape  and  prin¬ 
cipal  dimensions  are  shown  in  the  accompanying  diagram. 
The  shaft  was  provided  with  a  3-in.  hole  for  its  full 
length  as  it  was  contemplated  in  future  overhauling  to 


be  able  to  remove  the  turbine  runner  without  disassem¬ 
bling  the  generator.  The  hollow  shaft  permitted  the  pass¬ 
ing  of  a  line  through  it  from  the  crane  to  the  draft  tube. 

To  permit  shaft  assembly  without  use  of  a  hydraulic 
press,  the  rotor  was  placed  upside  down  on  blocking  on  a 
heavy  timber  floor  laid  over  the  generator  pit.  A  2-ft. 
square  opening  w’as  left  in  the  floor  directly  below  the 
bore  of  the  rotor  and  the  opening  was  tem|X)rarily  closed 
by  1-in.  boards  tacked  on  the  under  side.  The  rotor  was 
inverted  in  order  that  the  shaft  could  be  dropped  into  it. 

A  double-wall,  asbestos-lined,  wooden  oven  was  then 
installed  over  the  rotor.  The  two  walls  were  separated  by 
a  4-in.  air  space  and  a  trapdoor  2  ft.  square  was  installed 
directly  over  the  bore  of  the  rotor.  About  6-in.  clearance 
was  left  between  the  inside  of  the  oven  and  the  steel. 
Four  5-kw.  industrial  type  heaters  were  then  placed  on 
the  floor  under  the  rotor  and  thermocouples  installed  as 
indicated.  A  heat  run  of  64^  hours,  during  which  the 
rotor’was  brought  to  a  temperature  of  299.5  deg.  F'.,  was 
sufficient  to  increase  the  bore  diameter  from  20  -|-  0.000 
in.  to  20  -(-  0.033  in.  The  diameter  of  the  shaft  at  am¬ 
bient  temperature  was  20  -j-  0.009  in.,  but  to  increase  the 
clearance  further,  cold  water  was  run  through  the  hol¬ 
low  shaft.  This  reduced  the  diameter  to  20  4*  0.007  in., 
providing  a  total  clearance  between  bore  and  shaft  of 
0.013  in.  on  the  radius.  The  shaft  was  susi)ended  hy  the 
crane  and  dropped  through  the  bore  with  no  difficulty. 
The  whole  mass  was  then  allowed  to  C(x»l  for  24  hours 
before  handling. 

It  is  felt  that  the  care  taken  in  (obtaining  a  clearance 
of  this  magnitude  was  amply  justified  by  the  ease  with 
which  the  shaft  was  dropped  in.  The  only  difficulty  at¬ 
tendant  to  the  whole  pnK'ess  was  that  of  maintaining  the 
air  temperature  at  a  constant  value  and  the  vigilance  re¬ 
quired  to  guard  against  fire.  One  man  per  shift  was  all 
that  was  required  during  the  heat  run  and  the  regular 
rigger  crew  handled  the  shaft  during  the  final  operation. 
.An  accurate  record  was  kept  of  the  temperature  as  indi¬ 
cated  by  the  thermocouples  and  twice  a  day  the  trajxioor 
was  removed  from  above  the  rotor  and  the  diameter  of 
the  bore  determined  by  an  “inside”  micrometer. 

T  T  T 


Electricity  rs.  Steam  for  Oil  Well  Drilling 

From  a  recent  report  of  the  Commercial  Section, 
Soiithwe.‘<tern  Division,  X.K.T..A. 


Well,.., . 

Delamo  No.  2 

Delamo  No.  3 

Power  . 

.Steam 

Electric 

Depth,  feet . 

3,530 

3.516 

Formation . 

.'>aud  and  shale 

-Vverage  hardness 

Casing . 

882  ft.  12)  in. 

758  ft.  15)  in. 

2.947  ft.  10  in. 

3,014  ft.  10  in. 

3.530ft.  81  in. 

3.516  ft.  81  in. 

Total  horsepower  installed . . 

280-Boilers 

200-Motrr8 

First  cost  of  power  e<|uipineiit . 

$9,441.76 

$4,932.91 

Transportation  and  installation  cost . 

1,158.30 

1,214.94 

Total  cost  installed . 

10.600.06 

6.147  85 

Kilowatt-hours  used . 

94,344 

Cost  at  $0.0188  per  kilowatt-hi>ur . 

$1,773.00 

94,373 

$2,359.37 

Maintenance . 

85  CO 

88.50 

Repairs  and  depreciation . 

1,270.25 

280.90 

Cost  of  disconnection  at  completion  of  well. 

129. 15 

27.62 

Fixed  charges . . . 

331.94 

170  09 

Interest,  6  per  cent 

Taxes,  1  per  cent 

Engineering,  )  |>er  cent 

Total  operating  costs . . 

$5,320.00 

$3,595  05 

Cost  i)er  foot  of  hole  drilled . 

1.50 

1  02 
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To  Serve  a  Railroad  and 


“THIS  is  one  of  the  most  intricate 
and  difficult  pieces  of  work  that  has 
ever  been  undertaken  in  this  city  and 
certainly  by  this  railroad.” — 

F.  B.  FREEMAN, 

Chief  llnyiuccr  AVic  York  Central  Railroad 

SUPPLYING  electrical  energy  for 
railroad  operation  and  lighting  and 
power  for  a  group  of  surrounding 
structures,  including  the  Grand  Cen¬ 
tral  Terminal,  hotels,  skyscraper 
office  buildings,  apartments  and  an 
exhibition  hall,  are  but  a  few  of  the 
duties  of  the  lighting  and  traction 
substation  recently  placed  in  opera¬ 
tion  far  under  the  sidewalks  of  New 
York.  Service  continuity  is  para¬ 
mount  here. 

WHOLLY  unprecedented  difficulities 
were  overcome  in  moving  from  the 
old  location  to  the  new  without  inter¬ 
ruption  to  supply  or  impairment  of 
reserve  capacity  continually  available. 


By  C.  B.  MARTIN 

'J'ransinission  Ilnyineer 
AV«'  York  Central  Railroad  Company 


Ol’h^KATION  of  the  i)assenjjer  trains  of  the  Xcw 
York  Central  and  the  New  York,  New  Haven 
Hartford  railroads  in  and  out  of  the  electrified 
Grand  Central  Terminal,  New  York  City,  requires  about 
15, (XX)  kw.  of  t/Xi-volt  direct  current  caj^acity.  In  ad¬ 
dition  there  must  he  hattery-charj^ing  service  for  the 
railroad  cars  and  station  trucks,  energy  for  elevators, 
compressed  air  for  miscellaneous  services,  including  ele¬ 
vator  door  operation,  fire  pump  service  and  hot  and  cohl 
water  supply.  The  Grand  Central  Terminal  includes  the 
railroad  station,  six  hotels,  ten  .sky. sera] ler-ofhce  huildings, 
six  exclusive  aiiartment  houses  and  other  structures. 
These  require  about  16.CKX)  kw.  of  direct-current  energy 
for  lighting  and  incidental  power.  All  the  electrical, 
steam  and  other  ])ower  .services  u.sed  arc  supjilied  by  the 
railroad  company.  h'ormerly  the  necessary  facilities 
were  divided  variously  throughout  the  terminal  /.one, 
hut  the  contenqdated  erection  of  the  new  W'aldorf- 
.'Xstoria  Hotel  on  the  site  of  the  50th  .Street  jiower  house 
and  substations  of  the  New  York  Central  necessitated 
a  rearrangement  of  power  su])])ly  and  distribution. 

The  jirohlem  jiresented  to  the  electrical  department 
was  that  of  removing  that  part  of  the  terminal  light, 
heat  and  power  facilities  installed  on  the  50th  .Street 
block  and  ])roviding  elsewhere,*  by  various  means,  equiv- 

’•'I'l.KCiKtc.M.  WoKi.n,  Fehruary  23,  1^20,  paye  277. 


Multiple  supply  sources  insure 
uninterrupted  service 
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alent  sources  of  su])])ly.  Tf)  make  this  transfer  without 
interruption  of  service  and  in  the  time  agreed  upon  by 
our  executives  was  truly  a  great  problem.  At  a  cost 
of  $175.()(X),  a  large  basement  had  l)een  provided  under 
the  Graybar  Huilding  at  the  time  of  its  erection. 

Complete  service  plan  established 

It  was  decided  to:  (a)  abolish  the  old  steam-gen¬ 
erating  ])lant  at  .'^Oth  Street  and  take  all  steam  from  the 
New  York  Steam  Com])any,  which  had  extended  a  24-in. 
main  tf)  the  corner  of  4vld  .Street  and  Lexington  Avenue 
and  other  mains  to  49th  Street  and  Le.xington  Avenue 
in  the  anticipation  of  such  a  move;  (h)  remove  the  two 
boilers  installed  in  the  43d  Street  underground  jdant. 
which  were  usefl  only  in  the  heating  sea.son,  and  adapt 
the  space  for  the  accommodation  of  the  lighting  and 
traction  substations,  standby  battery  and  switchboards ; 
(c)  locate  the  hot  water  heating  plant,  air  compressors, 
fire  pumps,  hot  and  cold  water  pumj^s  and  other  auxiliary 
ap])aratus  which  could  he  accommodated  under  the  Gray¬ 
bar  Building  in  the  space  reserved  for  their  ultimate 
placement  at  the  time  of  erecting  the  building;  (d)  make 
use  of  existing  masonry  conduits  as  far  as  possible  to 
contain  the  electric  cables  and  to  supplement  these  by 
an  overhead  metal  conduit  system  to  be  installed  in  the 
trucking  subways  f)f  the  terminal;  (e)  order  sufficient 
new  apparatus  to  establish  service  in  the  new  substation 
so  that  one  by  one  in  ra])id  succession  the  seven  rotaries 
anfl  their  transff)rmers  couhl  be  released  and  moved  to 


their  new  locations;  (f)  utilize  the  piping  system  of  th.e 
terminal,  which  was  laid  out  in  a  square  with  one  corner 
near  50th  Street,  where  steam,  water  and  air  were  intro¬ 
duced.  and  another  near  43d  Street.  These  ])ii)es  were 
0])ened  at  43d  .Street  as  a  new  feeding  ]K)int  and  closed 
at  50th  Street,  thus  using  the  .same  pipe;  (g)  make  the 
36  third-rail  feeders,  which  extended  through  a  com¬ 
plicated  system  of  ducts  from  the  substation  at  50th 
Street  to  various  third-rail  sections  on  both  levels  of  the 
terminal,  operative  from  a  circuit  breaker  hou.se  to  be 
constructed  at  49th  Street.  To  lead  them  all  to  the  43<1 
Street  substation  would  have  re(|uired  an  expensive  duct 
.system  and  miles  of  cable. 

The  feeders  were  to  he  connected  to  switchboard 
])anels  in  the  breaker  house,  but  under  remote  control 
from  43d  Street.  I'welve  large  cables  were  connected 
between  the  substation  at  43d  Street  and  the  circuit 
breaker  house  at  49th  Street.  Tn  operation  these  cables 
carry  the  average  current  to  the  circuit  breaker  house, 
where  it  is  subdivided  among  the  various  third-rail 
feeders.  The  electrical  effect  is  the  .same  as  though  the 
substation  had  not  been  moved. 

The  43rd  Street  boiler  plant  was  unique  in  its  location. 
.An  e.xcavation  about  90  ft.  deep  and  225  ft.  long  by  60 
ft.  wide  had  been  made  in  the  solid  rock  between  the 
Commodore  Hotel  and  the  Graybar  Building  and  in  this 
space  a  boiler  plant  building  had  been  constructed,  con¬ 
taining  two  boilers,  with  room  for  four  more.  The  roof 
of  this  plant  was  a  i)rivate  street,  an  e.xtension  of  43rd 


VourttKD  Tkompsoii-Htarrctt  Vi/mpany 

A  25-minute  direct-current  reserve  for  a  49,000-anip.  load 
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an  operating  flo<jr  filled  with  conduits  and  with  spaces 
for  transformers,  switchboards,  oil  switches  and  other 
apparatus.  Also,  crane  girders  and  a  30-ton  electric 
crane  were  installed. 

The  meter  room  became  an  exhaust  fan  room,  taking 
the  air  from  the  toj)  of  the  substation  and  exhausting 
it  into  the  boiler  breeching  and  thence  up  the  stack.  The 
bunker  space  was  converted  into  a  standby  battery  room. 


Street.  The  plant  consisted  of  four  floors,  a  basement 
for  the  handling  of  ashes,  a  boiler  room,  a  meter  room 
and  the  coal  bunkers.  The  stack  extended  to  the  top 
of  the  Commodore  Hotel  and  was  concealed  in  that 
structure. 

To  convert  this  building  into  a  substation,  it  was 
necessary  to  remove  the  boilers,  enlarge  the  basement, 
construct  concrete  foundations  for  the  rotaries,  provide 


Full  utilization  of  available  space  is  found 
in  this  substation  under  the  street 
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thought  to  he  the  finest  in  the  country.  Thus,  the  boiler 
plant,  consisting  of  only  two  boilers,  and  those  operated 
only  in  winter,  was  replaced  by  one  of  the  largest  sub¬ 
stations  in  the  world.  Substantially  every  cubic  foot 
from  the  basement  to  the  street  level  was  utilized  for 
electrical  jnirposes. 

Continuity  of  the  lighting  service  in  the  terminal  is 
insured  by  two  standby  batteries.  Together  they  will 
maintain  the  lights  at  hill  candlepower  for  25  minutes. 
'File  standby  battery  at  50th  Street  consisted  of  150  cells, 
each  weighing  4,500  Ih.  There  were  two  major  problems 
in  connection  with  moving  this  battery — first,  to  move 
it  without  injury  and,  second,  to  insure  full  reliability 
of  service  without  it  in  operation.  It  is  usual  when 
moving  such  a  battery  to  remove  the  acid  and  the  plates 
and  reassemble  them  at  the  new  site.  In  this  instance  a 
different  plan  was  decided  upon.  Part  of  the  acid  was 
removed,  the  plates  clamped  in  place,  wheels  were  placed 
under  the  tanks  and  they  were  hauled  from  50th  Street 
to  43d  .Street  underground  by  electric  truck,  making 


use  of  the  long  mail-handling  platform  along  a  side  of 
the  lower  train  level.  In  addition  to  being  hauled,  each 
cell  hafl  to  he  lowered  by  tackle  a  distance  of  55  ft.  at 
50th  Street  and  raised  by  an  elevator  at  43d  .Street. 
Use  had  to  he  made  of  the  railroad’s  underground  pas¬ 
sage,  since  a  city  ordinance  prohibits  the  hauling  of  acid 
in  open  tanks  through  the  streets.  The  battery  was  moved 
without  spilling  a  drop  of  acid,  without  injury  t(>  any 
cell,  and  when  reconnecte<l,  was  placed  in  service  as  soon 
as  charged. 

Reliability  of  service  was  insured  during  the  transfer 
by  connecting  the  lighting  substation  at  50th  Street  to  the 
Xew  York  Central  high-tension  system  and  the  lighting 
substation  under  the  Graybar  Ruilding  to  the  Xew  York 
Edison  system.  Either  station,  in  combination  with  the 
remaining  standby  battery,  would  have  maintained  the 
lights  for  approximately  25  minutes,  should  the  high- 
tension  power  of  either  system  have  failed. 

As  far  as  practicable,  all  material  was  moved  by  lower¬ 
ing  it  onto  flat  cars  at  50th  Street  and  unloading  on  the 
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Rotary  converters  for  railroad-office-hotel-apartment  supply 
in  subterranean  substation 
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Editor  of  "Successful  Farming" 
Says: 

The  American  farmer  is  hard-headed.  He 
has  had  some  awful  vvallo])s  that  have  de¬ 
veloped  that  hard-headedness.  He  has  been 
soaked  at  times  by  various  manufacturers  of 
farm  e(iuipment  and  he  has  been  sold  every 
“doodingus”  from  a  scythe  to  a  threshinij 
machine.  Therefore  he  is  going  to  hold  your 
utility  salesman  mighty  close  for  a  demonstra¬ 
tion  if  you  are  to  get  through  on  that  job. 
.\nd  there.  T  believe,  is  the  tremendous  resjion- 
sihility  of  the  utility  company,  to  scrutinize 
every  piece  of  ecpiipment  that  goes  into  the 
farmer’s  field,  to  see  that  that  e(juipment  really 
serves  the  farmer’s  purpose. 


Space  limitations 
necessitated  high 
switchboard  for 
SA-2  breakers 


platforms  at  43d  Street,  where  it  was  lowered  to  its 
])roper  level.  New  equipment  was  delivered  similarly. 
The  unloading  of  these  cars  had  to  be  done  from  operat¬ 
ing  tracks  which  could  he  ke])t  out  of  service  hut  a  few 
hours  at  a  time.  To  remove  30-ton  armatures  in  a  limited 
number  of  minutes  recpiired  exceptional  skill. 

The  finished  substation  represents  one  of  the  most 
compactly  designed  and  unusual  structures  of  its  kind 
in  the  world.  The  cooling  air  is  taken  through  louvers 
located  50  ft.  above  the  .street  level  down  a  vertical  shaft 
to  ’X)  ft.  underground  and  is  filtered  on  its  way  to  the 
air  chamber  below  the  rotary  converter  room.  .A])])roxi- 
mately  350,000  cu.ft.  ])er  minute  is  allowed  as  the  venti¬ 
lating  sy.stem  capacity. 

The  ten  rotary  converters,  totaling  25,000  kw.  in  capac¬ 
ity,  with  space  for  an  additional  4,000-kw,  unit,  have 
been  aranged  as  shown  in  an  accompanying  figure,  to 
minimize  space  re(|uirements  and  yet  i)rovidc  adequate 
facilities  for  all  o])erating  and  possible  fault  conditions. 
.■\bove  the  rotary  room  are  the  exhaust  fans,  which  take 
the  warm  air  from  the  substation  and  pass  it  into  the 
stack  formerly  used  to  carry  the  gases  from  the  steam 
])lant.  The  air  from  another  lighting  substation,  located 
very  close  to  the  new  one,  is  exhausted  into  the  new  sub¬ 
station  near  its  ceiling  and  thence  by  the  same  fan  sv.stem 
up  the  stack.  C  ooling  air  is  also  taken  from  the  Grand 
C'entral  'I'erminal  track  area  through  a  lOxlO-ft.  rock  tun¬ 
nel.  Above  tbe  fan  room,  and  resting  upon  the  extremeb’ 
.sturdy  construction  of  the  old  coalbin  girders,  is  the 
.storage  battery  room. 

.*\s  shown  in  the  layout  illustrating  the  power  su])ply 
for  these  two  substations,  service  mav  be  obtained  not 
only  from  the  New  ^’ork  C'entral  ITailroad  generating 
.sy.stem.  but  from  the  New  York  Edison  Company  and 
the  Tnterborough  Rapid  Transit  Company.  The  New 
N'ork  CYntral  and  Edison  .systems  do  not  operate  in 
'«vnchronism.  so  that  in  order  to  offer  fiexibilitv  in  the 
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selective  application  of 
power  from  either  source  to 
the  desired  equi])ment  the 
buses  are  sectionalized  in 
five  parts  to  ix'rmit  ready 
and  safe  changeovers.  In¬ 
side  each  lighting  and  trac¬ 
tion  feeder  three  insulated 
wires  are  stranded  in  with 
the  copjier  of  the  cable. 
When  these  become  alive  through  a  cable  breakdown 
they  open  the  breakers  at  each  end  of  the  cable.  Because 
of  the  high  anqxrage  carried  on  the  various  feeders  the 
load  currents  are  often  as  high  as  their  fault  current 
would  be,  and  it  is  neces.sary  to  make  some  provision  in 
order  to  avoid  the  destruction  of  cables  through  a  llaming 
arc  under  fault  conditions. 

Close  co-operation  in  the  work  was  secured  by  weekly 
coTifereuces  Ixtween  the  engineers  of  the  railroad  and  the 
General  Electric  Company  and  the  executives  of  the 
'fhompson-Starrett  Company,  the  contractor.  Under 
these  conditions  the  work  progressed  steadily  and  rapidly 
to  the  acc()m])lishment  of  every  objective. 
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Automobile  Plant 


Substation  is  energy  receiv¬ 
ing  point  of  Nash  Motors 
Company  Racine  plant 


Adopts  26  Kv.  for  Economy 


High-tension  underground  loop  and  logi¬ 
cally  placed  distribution  substations  assure 
reliability  and  economy  in  electricity  sup¬ 
ply  to  motor  car  manufacturing  plant 


CLOSE  co-operation  between  purchasers  of  electric 
power  and  the  supjdy  utility  has  resulted  in 
greater  safety  of  operation  and  increased  economy 
of  distribution  in  an  installation  of  26-kv.  underground 
cable  and  distributing  substations  in  the  Racine  plant  of 
the  Nash  Motors  Company.  This  particular  plant,  like 
many  others  in  the  automobile  industry,  has  gone 
through  comparatively  long  periods  of  physical  growth 
and  expansion  of  production  methods,  until  finally  the 
addition  of  a  new  manufacturing  unit  made  imperative 
a  drastic  revision  of  the  manner  of  energy  supply  and 
di.strihution  within  the  plant  area.  The  new  unit  added 
to  the  Racine  plant  was  for  the  production  of  pressed 
steel  parts  such  as  fenders,  hoods,  side  aprons  and  the 
like.  Large  amounts  of  power  were  required  for  the 
operation  of  presses  and  the  continuous  tyjK*  japanning 
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oven  that  was  installed  at  the  same  time.  Service  to  the 
new  unit  demanded  a  considerable  addition  to  the  elec¬ 
trical  load  and  the  installation  of  electrical  sui)ply  equip¬ 
ment.  The  occasion  appeared  opportune  for  the  complete 
rehabilitation  of  electricity  siqjply  to  all  departments  of 
the  plant.  This  was  done  by  the  installation  of  a  26,400- 
volt  underground  loop  and  of  three  distributing  sub¬ 
stations. 

The  existing  electrical  installation  was  attended  by 
large  distribution  losses  and  poor  voltage  regulation  on 
the  working  circuits  due  to  haphazard  growth  of  the 
system.  The  new  installation  promised  to  su])ply  ade¬ 
quate  service  throughout  the  entire  plant  area  and,  being 
underground,  to  remove  entirely  the  danger  to  life  and 
property  inherent  in  high-voltage  overhead  construction 
in  large  jdant  areas. 
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The  new  installation  is  served  from  a  main  station 
located  as  near  as  possible  to  the  center  of  the  jjroimd 
plat.  1  his  is  not  the  center  of  the  existing  plant,  as  is 
apparent  from  the  drawing,  hut  plant  extensions  must 
necessarily  he  to  the  west,  and  it  is  expected  that  the 
main  station  will  find  itself  at  the  center  of  the  load  in 
a  comparatively  few  years.  Service  is  brought  to  this 
jxjint  by  two  underground  cables,  one  rising  at  the  north 
side  of  the  Nash  property  and  the  other  at  the  south 
side  of  the  property,  h'rom  these  ]X)ints  the  lines  con¬ 
tinue  overhead  to  a  substation  of  the  Milwaukee  Elec¬ 
tric  Railway  &  Eight  Company  by  two  distinct  routes. 
To  ])rovide  service  in  the  event  of  trouble  at  this 
substation  these  lines  are  also  tied  into  another  substa¬ 
tion.  Normally  only  one  line  is  in  use.  the  other  being 
held  for  stand  by.  h'rom  the  main  .station  the  under¬ 
ground  loop  starts  out  and  reaches  first  substation  No.  .L 
This  substation  contains  two  1 .250-kva.  transformers 
which  serve  the  power  load  in  the  adjacent  sheet  metal 
press  shoj)  and  final  as.sembly  Imilding.  Energy  from 
this  substation  is  used  akso  in  the  continuous  conveyor 
type  enameling  oven  which  connects  the  two  buildings, 
d'he  underground  loop  then  cfmtinues  on  to  substation 
No.  2.  The  greater  part  of  1  fySO  kva.  capacity  in  this 
substation  is  utilized  in  the  electric  furnace  load  of  the 
heat-treating  sho]).  The  forge  sho]),  being  e(|uip])ed  with 
steam  hammers,  has  a  comparatively  small  electrical  <le- 
mand.  Substation  No.  1.  from  which  the  looj)  goes  back 
to  the  main  switching  station.  C(»ntains  two  1. 250-kva. 
transformers  and  has  si)ace  for  two  250-kva..  single- 
[)hase  transformers  for  lighting,  which  will  be  in¬ 
stalled  later. 

It  is  interesting  to  note  tbe  three-party  combination 
by  which  this  installation  was  engineered  and  installed, 
riie  basic  suggestion  for  the  design  and  detailed  draw¬ 
ings  for  the  installation  of  the  ap])aratus  came  from  the 
Delta-Star  hdectric  Company,  which  furnislied  a  large 
part  of  the  e(|uipment ;  that  is.  steelwork,  bus  supjxirts, 
gang-oi)erated  di.sconnecting  switches  and  other  special 
devices.  The  oil  breakers  are  Ceneral  Electric.  The 
utility  company  designed  and  installed  the  entire  under¬ 
ground  .system.  'I'he  .secondary  distribution  con.struc- 
tion  inside  the  substation  was  done  by  the  motor  com¬ 
pany  and  the  high-tension  work  by  the  utility.  Having 
installed  or  su])ervised  the  installation  of  all  e(iuipment 


on  the  high-tension  side,  the  utility  txmipany  is  assured 
that  the  work  is  up  to  its  standard  and  it  can  serve  the 
motor  company  without  any  misgivitigs  as  to  the  quality 
of  work  done  on  the  customer’s  premises.  The  utility 
com])any  maintains  the  cable  and  transformer  equipment 
for  the  Nash  Motors  Comjiany  and  has  free  access  to 
the  substations  at  all  times.  High-tension  switching  is 
done  either  by  a  utility  em])loyee  or  with  a  utility  man 
in  attendance.  If  it  should  hap])en  that  switching  mu.st 
be  done  (juickly  in  an  emergency  the  customer’s  elec¬ 
trician  will  ])erform  the  o])eration,  but  only  on  order 
from  the  utility  load  dispatcher. 

▼  T  T 

Stockroom  Brought 
to  the  Loading  Platform 

MINL\TL’1\E  iKjrtable  stockrooms  have  recently 
been  put  in  use  by  a  number  of  service  com])anies 
which  send  out  trucks  loaded  with  repair,  replacement 
and  new  ])art.s.  Instead  of  rexpiiring  installers  and  re])air 
men  to  wait  in  line  while  the  stock  man  fills  the  re(iuisi- 
tions,  they  actually  ‘‘bring  the  mountain  to  Mohammed." 

One  Western  telephone  company  o])erates  this  system 
as  follows:  d'he  portable  racks  are  designed  with  ample 
ca])acity  for  all  the  \  arious  items  re<|uired  by  the  installa¬ 
tion  division.  The  stock  men  fill  these  portable  racks 
with  a  certain  predetermined  number  of  jfieces  of  each 
item  and  deliver  them  to  the  loading  platform  at  4:15 
each  alternoon.  Erom  that  time  until  5  o’clock  re(|uisi- 
tions  are  filled  from  the  portable  racks,  ])laced  in  the 
installers’  automobiles  for  use  the  following  day,  then 
promiptly  and  early  the  following  morning  the  men  are 
ready  to  go  out  on  the  job.  In  the  three  racks  pictured 
a])proximately  1.000  ditTerent  items  are  available. 

The  trucks  used  for  trans])orting  these  racks  are 
standard  trucks.  74  in.  long  and  .?8  in.  wide  <»n  the  ]4at- 
form.  On  these  trucks  are  |)laced  two  spmdard  Lyon 
shelving  units,  double  faced.  .V)  in.  wide  and  .V)  in.  deep. 
( )ne  of  the  racks  is  fitted  with  108  a<ljustable  com])art- 
ment  boxes  which  ])ermit  the  convenient  storage  of  a 
great  manv  and  a  wide  varietv  of  small  items. 
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Columbia  Fault  Relaying 
Differs  from  Detroit  Scheme 

To  the  T.ditor  of  the  Ki.kctrical  World: 

Messrs.  Dean  and  Wetinore’s  article  in  the  May  24. 
I'MO.  issue  of  the  hh-ECTRicAL  World,  in  which  the 
,i,'ronnd  fault  relayinj^  at  the  Waterman  station  was  de¬ 
scribed.  snjj^jjests  some  com])arisons  with  the  j^round 
fault  ])rotection  of  the  H)25  Columhia  power  station  in¬ 
stallation.  The  13.2-kv.  hns  at  the  Columhia  station  con¬ 
sists  of  two  sections  with  complete  dual  switching  on 
each  section.  I'.ach  section  is  su])i)lied  from  one  63.000- 
kw.  generator,  h'onr  circuits  leave  the  hus. 

The  fault  hus  on  each  .section  consists  of  a  main  and 
reserve  installation.  Thus,  for  exam])le.  a  fault  on  the 
main  hus  will  cause  the  o])ening  of  all  the  oil  circuit 
breakers  connected  to  that  i)art  of  the  bus;  the  service, 
however,  will  not  he  interru])ted.  as  the  reserve  hus  will 
still  he  in  operation.  In  addition  to  the  relays  on  the 
main  and  reserve  portions  of  the  hus.  a  totalizing  cur¬ 
rent  transformer  is  inserted  in  the  fault  hus  between  the 
point  where  the  main  and  reserve  fault  buses  tie  together 
and  the  connection  between  the  station  grounding  system 
and  the  fault  hus.  This  current  transformer  is  con¬ 
nected  to  a  relay  which  opens  all  the  oil  circuit  breakers 
connectc'd  to  both  the  main  and  reserve  buses  in  its  sec¬ 
tion.  d'his  relay  is  of  the  induction  ty|)e  and  has  a  longer 
time  delay  than  have  the  relays  which  protect  the  main 
or  reserve  portions  f)nly.  4  he  jnirpose  of  this  “totaliz¬ 
ing”  relay  is  to  jtrotect  such  ])ortions  of  the  main  con¬ 
nections  as  the  line  side  oil  circuit  breaker  bushings, 
which  coulcl  only  he  de-energized  by  killing  both  the  main 
and  re'^erve  i)ortions.  The  main  or  reserve  ])ortions  are 
allowed  to  trip  iu^t.  in  the  hope  that  the  fault  may  he 
cleared  with(»ut  killing  both  main  and  reserve  ])ortions. 

'rile  iiKtst  striking  dilTerence  between  the  W'aterman 
and  the  C'«tlumhia  fault  protection  is  the  metal-inclosed 
and  insulated  feature  of  the  former.  The  Columliia 
fault  hus  is  laid  directly  on  the  concrete  cell  structure, 
and  although  pains  were  taken  during  construction  to 
keep  the  oil  circuit  hreak(*r  mountings  and  hus  anchors 
clear  of  the  building  steel  and  reinforcing  rods,  (juite 
a  few  foreign  grounds  had  to  he  cleared  up  before  the 
fault  hus  could  he  put  in  operation.  Therefore,  the 
Waterman  installation  seems  not  only  to  have  the  ad¬ 
vantage  of  minimizing  the  chance  of  phase-to-pha.se  short 
circuits,  hut  the  fact  that  the  hus  and  switch  structures 
are  mounted  on  insulators  would  make  it  much  easier 
to  install  without  foreign  grounds  developing. 

We.  in  Cincinnati,  do  not  feel  that  the  exjiense  of  in¬ 
stalling  an  individual  tripping  relay  for  each  circuit  is 
justified.  'Fhe  thought  that  all  your  eggs  are  in  one  basket 
and  that  the  accidental  closing  of  one  relay  will  clear 
your  hus  .section  is  not  a  hap])y  one.  To  insure  against 
this  hapi)ening  at  Columhia.  the  coil  circuit  of  the  aux- 
ihary  relay  which  trii)s  the  various  grou])s  of  oil  circuit 
breakers  is  in  series  with  not  only  the  fault  bus  relay  con¬ 
tacts  hut  al.so  with  the  contacts  of  another  relay  which 
is  supplied  with  current  from  the  generator  neutral  bus. 


Thus  both  relay  contacts  must  he  clo.sed  for  the  fault  hus 
protection  to  operate,  and  this  cannot  hap])en  unless  a 
ground  fault  exists  on  the  13.2-kv.  system. 

At  Waterman  station  the  fault  hus  is  regularly 
tested  at  5,000  volts.  Due  to  the  type  of  construction 
at  the  Columhia  .station,  a  high  potential  test  is  not  prac¬ 
tical.  However,  the  condition  of  the  fault  hus  is  tested 
once  on  every  shift  by  measuring  the  insulation  resist¬ 
ance  to  ground  by  means  of  a  voltmeter  and  110  volts 
d.c.  A  disconnect  switch  is  mounted  between  the  fault 
hus  current  transformer  and  the  station  ground  hus,  in 
order  to  isolate  the  fault  hus  for  testing.  For  safety 
to  the  operator,  the  disconnect  is  shunted  by  a  large 
cajiacity  paper  film  cutout  which  breaks  down  at  250 
volts,  .so  that  should  a  ground  fault  develo])  while  the 
disconnect  was  open,  no  undue  rise  in  voltage  across  it 
would  occur.  A  permanently  mounted  switchboard  ty])e 
voltmeter,  together  with  the  necessary  small  toggle 
switches,  is  used  to  simplify  the  resistance  measuring. 

S.  M.  HAMILL,  JR., 

■Xs.si.staiit  SuiwrinteiKient  Kteotric  Operating  Department. 
I’nion  (la.s  Kleetric  C'dmpatiy, 

(.'incinnati,  Ohio. 

T 

Electric  Heat  in  Electrotype  Plant 

To  the  Editor  of  the  h'.LKCTRicAL  WoRi.i): 

On  ])ages  754  and  755  of  the  IClkctrk  al  W'orld  for 
.\pril  12.  1930.  you  published  an  abstract  of  an  article 
writteti  by  me. 

I  wish  to  correct  a  statement  which  is  made  in  the 
last  paragraph  of  this  article.  It  reads:  “.\hout  4.500  Ih. 
of  metal  can  he  melted  in  this  pot  in  about  40  minutes." 
It  should  read:  “.‘\hout  2.100  Ih.  of  metal  can  he  melted 
in  this  pot  in  about  40  minutes,” 

Oliio  I’ower  Company,  IRA  J.  BARBER, 

Lima,  Ohio. 
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"Cash  Bonuses  Increase 


Individual  Productiveness" 


'f'o  the  Editor  of  the  Electrical  World: 

In  the  Electrical  World  for  May  24,  jiage  1022,  f 
was  delighted  to  see  the  editorial  on  cash  bonuses. 

In  our  steam  specialty  business  we  have  found  cash 
bonuses,  based  on  results,  highly  effective  in  increasing 
the  productiveness  of  individuals.  'Phis  has  been  so  to 
such  an  extent  that  we  believe  that  cash  bonuses  ])aid 
are  created  largely  or  wholly  "out  of  the  air”  and  that 
the  actual  cost,  therefore,  to  the  company  paying  them 
is  nil. 

Others.  I  believe,  are  having  the  same  ex])erience,  and 
I  think  it  is  certain  that  the  giving  of  bonuses  is  rapidly 
increasing  for  the  above  reason. 

Introduction  of  this  system  into  the  jnihlic  utility  con¬ 
cerns  seems  likely  to  bring  equally  beneficial  results,  and 
I  trust  you  will  he  able  to  point  to  conspicuous  successes 
in  such  ])lans  among  your  readers  before  long. 

You  are  making  a  substantial  contribution  to  economic 
and  ethical  progress  by  pointing  out  the  situation  as  you 
have  done  in  the  above-mentioned  article. 


Yarnall-Waring  Company, 
I’hiladelphia,  Pa. 


B.  G.  WARING. 
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recently  in  Montreal.  The  medal  is 
awarded  by  the  society  each  year  to  a 
chosen  technical  teacher  for  accom- 
l>lishnient  in  technical  training  or  actual 
adv^ancenient  of  the  art  of  technical 
training. 


Dr.  Kahlenberg  Heads  American 

Electrochemical  Society 

Dr.  Louis  Kaiilenberc,  who  was  re¬ 
cently  elected  president  of  the  American 
Klectrochemical  Society,  has  been  en¬ 
gaged  in  chemical  research  work  for  a 
number  of  years  and  at  the  present  time 
is  professor  of  chemistry  at  the  Univer¬ 
sity  of  Wisconsin.  A  native  of  Two 
Rivers,  W'is.,  and  a  graduate  of  the 
Universitv  of  Wisconsin,  he  joined  the 


ugene  Holcomb  Heads 
Great  Lakes  Division 


1u'»;k.\e  Hoi.comb.  new  president  of 
the  (ireat  Lakes  Division  of  the  Na¬ 
tional  Klectric  Light  Association,  has 
long  been  identified  with  tlie  central- 
station  industry.  Born  in  .Michigan, 
he  took  Horace  (ireeley’s  advice  and 
went  West,  where  he  became  associated 
with  the  Thomson-Houston  Company  in 
California  in  1S88,  later  becoming  as- 


Dana  Pierce,  president  of  the  Un¬ 
derwriters’  Laboratories.  Chicago,  has 
been  made  the  recipient  of  the  degree 
of  doctor  of  engineering  by  the  Anmnir 
Institute  of  Technology  in  recognition 
of  his  cimtribution  to  engineering  prog¬ 
ress  in  the  fire  protection  field. 


Clare.vce  P.  Hirsiikei.I).  chief  of  re- 
.search  of  the  Detroit  Kdison  Company, 
has  been  appointed  chief  engineer  of 
the  President’s  Conference  Committee 
of  the  American  Electric  Railway  Asso¬ 
ciation  intrusted  with  the  work  of  ex¬ 
pediting  the  development  of  the  urban 
rail  wav  car. 


V  .Artiicr  W.  Herreseori),  managing 

director  of  the  .National  Electrical  .Man- 
I  ufacturers’  .Association,  was  presented 

on  July  d  with  the  first  prize  of  the 
Phebe  Hobson  Eowler  professional 
award,  as  a  recognition  of  his  excellent 
/V  work  as  president  of  the  .American 

Engineering  Council  during  the  past 
two  years.  'I'he  jiresentation  ceremony 
took  place  at  Cleveland.  Ohio,  in  con¬ 
nection  with  the  annual  convention  of 
the  American  Society  of  Civil  Engi¬ 
neers.  The  prize,  a  gold  medal  and 
teaching  staff  of  his  alma  mater  imme-  certificate,  was  presented  by  J.  E.  Cole- 
diately  after  graduation,  and  with  that  man,  president  of  the  society.  Second 
institution  he  has  remained  during  his  prize  was  awarded  to  J.  Vipond  Davies, 
entire  professional  career.  Dr.  Kahlen-  president  of  Jacobs  &  Davies.  Inc.,  in 
berg  has  written  many  monographs  and  recognition  of  his  accomplishments  as 
articles  in  numerous  technical  publica-  chairman  of  the  .A.S.C.E.  committee  on 
tions  on  chemical  subjects,  especially  charges  and  methods  of  making  charges 
researches  on  solutions,  electrolysis  and  for  professional  services, 
osmosis.  He  is  a  fellow  of  the  Ameri-  ^ 

can  Society  for  the  .Advancement  of 

Science,  a  member  of  the  American  R.  F.  Buckna.m  of  the  Department 
Chemical  Society.  the  Wisconsin  of  agriculture  and  economics  of  the 
Academy  of  Sciences.  .Arts  anrl  Letters.  State  College  of  Agriculture  at  Cornell 
of  which  he  was  president  from  1906  I’niversity  lias  been  appointed  to  head 
to  1909,  and  of  other  similar  associa-  the  new  rural  electrification  work  of 
tions.  the  Public  Service  Commission  of  the 

State  of  New  York.  Mr.  Bucknam  is 
well  aufl  favorably  known  for  his  re¬ 
searches  in  this  field,  both  by  the 
farmers  and  electric  utility  companies. 

Eor  four  years  he  has  been  making 
studies  of  rural  line  c.xtcnsion  plans 
and  rates,  working  with  electric  utility 
companies  to  promote  better  extension 
plans  and  rates  for  farmers.  Rural 
electrification  work  by  the  Public  Serv¬ 
ice  Commission  was  specially  author-  L.  H.  K.naim'  has  been  appointed 
ized  by  the  Legislature  in  a  bill  intro-  chief  industrial  service  engineer  of  the 
duced  by  Senator  Thayer  and  approved  Blackstono  \’alley  Gas  &  Electric  Com- 
hy  Governor  Roose\Tlt  last  winter.  pany,  Pawtucket,  R.  1. 


sistant  district  engineer  for  the  Edison 
General  Electric  Company  at  Portland. 
Ore.  Mr.  Holcomb  became  a  partner 
in  the  McCaskey  &  Holcomb  Company, 
operating  the  Capital  Electric  Company 
at  .Springfield,  111.,  retaining  this  ])osi- 
tion  from  1895  to  1902.  .AOer  a  three- 
year  period  on  foreign  .soil  as  repre¬ 
sentative  of  the  Westinghouse  Electric 
&  .Manufacturing  Company  at  Buenos 
Aires,  he  returned  to  the  United  States 
in  1905  as  vice-president  of  the  North¬ 
ern  States  Power  Company  at  .St.  Paul, 
Minn.  His  ne.xt  move  was  a  return  to 
his  home  state  as  general  manager  of 
the  electric  utility  at  Alma,  Mich. 
When  this  property  was  taken  into  the 
system  of  the  Consumers  Power  Com¬ 
pany  he  was  put  in  charge  of  the  rural 
development  work  of  that  company, 
which  position  he  now  holds.  Mr.  Hol¬ 
comb  has  devoted  considerable  attention 
to  association  work. 


Dr.  Charles  Weyi.,  assistant  pro- 
fes.sor  of  electrical  engineering  at  the 
I’niversity  of  Pennsylvania,  was  re¬ 
cently  made  the  recipient  of  the  Long- 
stretch  medal  by  the  Franklin  Institute. 


Charles  F.  Scott,  profes.sor  of  elec¬ 
trical  engineering  at  A'ale  University, 
was  awarded  the  Lamme  medal  at  the 
convention  of  the  Society  for  the  Pro¬ 
motion  of  Engineering  Education,  hehl 
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K,  I.  Dazey  Heads  New 

Electrical  Association 

K.  I.  Dazey,  who  for  the  past  two 
_\ears  has  been  {general  manager  of  the 
Southern  Orefjon  (ias  Corporation,  has 
l)een  appointed  manaf^inj?  director  of  tlie 
new  organization  formed  to  unify 
various  promotional  groups  in  the  elec¬ 
trical  industry  in  California.  As  an¬ 
nounced  in  the  May  31  issue  of  the 
I'h.ECTKiCAi,  W'oRi.i),  the  name  of  the 
or^anizatirjii  has  not  been  decided  upon. 

Mr.  Dazey ’s  past  experience  in  pub¬ 
lic  utility  work  and  his  varied  service 
in  civic  and  co-operative  activities  make 
particularly  fortunate  his  choice  for  the 
work  that  awaits  him  in  so  important  a 


contribution  to  the  welfare  of  the  elec¬ 
trical  industry  in  California.  Duriiifj 
eleven  years  spent  in  the  employ  of  the 
Pacific  (las  &  Electric  Company  he 
worked  under  the  direct  .supervision  of 
.\.  E.  Hockenheamer,  president  of  that 
company,  and  durinff  this  period  he  de¬ 
veloped  a  broad  cf)nception  of  power 
company  policy. 

Mr.  Dazey  assumed  his  new  duties 
on  June  1,  and  on  July  1,  when  the  re¬ 
cent  resijjnation  of  Samuel  H.  Taylor, 
who  has  served  as  secretary  of  the 
Pacific  Coast  Electrical  .Association  for 
the  past  ten  years,  became  effective.  Mr. 
Dazey  also  succeeded  to  the  office  of 
secretary  of  the  as.sociation.  Mr.  Tay¬ 
lor  is  one  of  the  pioneers  of  the  elec¬ 
trical  business.  \Vith  the  culmination 
of  his  service  to  the  Pacific  Coast  asso¬ 
ciation  his  connection  with  the  indus¬ 
try  numbered  5()  years. 

T 

X.  H.  CoiT.  for  the  past  nine  months 
general  manager  of  the  Broad  River 
Power  Company,  has  been  elected  vice- 
I)resident.  assuming  the  title  of  vice- 
president  and  general  manager.  He 

8S 


was  formerly  general  manager  of  the 
Florida  Public  Service  Company.  After 
some  engineering  experience  in  the 
West,  Denver  being  his  native  city,  Mr. 
Coit  entered  the  employ  of  the  General 
Gas  &  Electric  Corporation,  of  which 
the  Broad  River  utility  is  a  subsidiary, 
in  1923.  For  one  year  he  acted  as 
assistant  commercial  manager  of  the 
Pennsylvania  Edison  Company  at  Eas¬ 
ton  and  when  the  Cieneral  Gas  &  Electric 
Corporation  entered  central  Florida  in 
1924  he  was  sent  to  Orlando.  He 
served  as  general  superintendent  for  a 


William  N.  Ryerson 

WiLLiA.V!  M.  Ryerson,  president  of 
the  Trojan  Engineering  Corporation, 
New  York,  died  July  7  in  his  fifty- 
seventh  year,  after  an  illness  of  six 
weeks.  A  native  of  New  York  City 
and  a  graduate  of  the  Columbia  Univer¬ 
sity  School  of  Mines,  Mr.  Ryerson  spe¬ 
cialized  in  electricid  engineering.  He 
spent  some  time  in  the  transportation 
field  before  becoming  assistant  super¬ 
intendent  of  construction  for  the  Ni¬ 
agara  Construction  Comi)any,  about  the 
time  some  of  the  big  hydro  develop¬ 
ments  on  the  Canadian  side  of  Niagara 
Falls  were  started.  Subsequently  he 
became  superintendent  of  construction 
for  the  Ontario  Power  Company, 
Niagara  Falls,  Ont.,  which  position  he 
held  until  1909.  'I'hen  he  transferred 
his  interests  to  Duluth,  Minn.,  as  gen¬ 
eral  manager  and  chief  engineer  of  the 
Gr^at  Northern  Power  Company.  He 
was  in  this  position  for  more  than  thir¬ 
teen  years,  and  it  was  here  that  he 
became  well  known  among  the  light 
and  power  companies  of  the  country, 
serving  on  several  committees  of  the 
National  Electric  Light  Association. 
.About  the  time  the  Duluth  properties 
were  acquired  by  the  Electric  Bond  & 
Share  Company  Mr.  Ryerson  left  to 
form  a  connection  with  Day  &  Zimmer- 
mann  of  Philadelphia  as  assistant  man¬ 
ager  of  the  public  utility  management 
department,  where  he  supervised  the 
details  of  operation  of  all  the  utility 
properties,  budgets,  new  business,  rates, 
public  relations,  accounting  and  major 
construction  progress.  In  January,  1925, 
the  United  Gas  Improvement  Company 
of  Philadelphia  made  him  assistant  to 
vice-president,  in  charge  of  ojjerations 
and  engineering.  His  duties  involved 
.supervision  of  operations  of  gas  and 
electric  properties,  budgets,  rates  and 
engineering  projects.  When  the  Trojan 
Engineering  Corporation  was  organized 
in  September,  1928,  Mr.  Ryerson  be¬ 
came  its  president,  which  position  he 
h.eld  at  the  time  of  his  death.  Mr.  Ryer¬ 
son  had  been  an  active  committee  worker 


Near,  was  promoted  to  general  manager 
and  then  in  1929  he  was  transferred  to 
Columbia. 

• 

John  T,  Broderick,  secretary  of  the 
manufacturing  commitee  of  the  General 
Electric  Company,  retired  from  active 
service  July  1,  concluding  41  years  of 
continuous  service  with  that  organiza¬ 
tion.  Mr.  Broderick  joined  the  Thom- 
.son-Houston  Company  at  Lynn,  Mass., 
in  1889,  as  one  of  the  factory  staff  of 
E.  W.  Rice,  Jr.,  then  superintendent 
of  the  plant. 


for  the  National  Electric  Light  Asso¬ 
ciation.  was  a  fellow  of  the  American 
Institute  of  Electrical  Engineers,  a 
member  of  the  .American  .Society  of 
Mechanical  Engineers  and  was  for  two 
years  president  of  the  Canadian  Elec¬ 
trical  Association. 

▼ 

Waldo  C.  Bryant 

Waldo  C.  Bryant,  well-known  inven¬ 
tor  and  chairman  of  the  hoard  of  direc¬ 
tors  of  the  Bryant  Electric  Company, 
Bridgeport,  Conn.,  died  July  5  in 
Colorado  Springs.  Colo.  Troubled  with 
grip  and  cold,  Mr.  Bryant  had  gone 
west  two  weeks  ago  in  the  belief  that 
the  mountain  air  would  improve  his 
health.  It  was  discovered  at  a  local 
hospital  that  he  was  suffering  from  an 
embolism  and  an  operation  on  his  in¬ 
testines  was  performed.  He  Nvas  66 
years  of  age.  A  pioneer  electrical  man¬ 
ufacturer.  Mr.  Bryant  built  the  com¬ 
pany  of  which  he  was  head  from  a  small 
organization,  capitalized  at  $5,000,  to  a 
business  of  $3.000.0(K),  employing  2.(M)0 
persons  and  dealing  in  the  manufacture 
of  sockets,  switches  and  wiring  devices, 
with  offices  in  New  A'ork,  San  Fran¬ 
cisco  and  Chicago. 

A  native  of  Winchendon,  Mass.,  and 
a  graduate  of  the  Worcester  Polytech¬ 
nic  Institute,  he  entered  the  employ  of 
the  Thomson-Houston  Electric  Com¬ 
pany  at  Lynn  and  was  soon  transferred 
to  Bridgeport  and  later  to  Waterbury, 
Conn.,  as  assi.stant  operator  of  the  local 
electric  lighting  plant.  Following  his 
invention  of  the  Bryant  push-and-pull 
switch  in  1888,  he  returned  to  Bridge¬ 
port  and  began  the  manufacture  of  elec¬ 
tric  lighting  supplies  under  the  name  of 
the  Bryant  Electric  Company.  He  .sold 
his  holdings  to  the  Westinghouse  inter¬ 
ests  in  1921.  but  remained  as  president 
and  general  manager  until  1927,  when 
he  became  chairman  of  the  board.  Mr. 
Bryant  was  a  member  of  the  American 
Institute  of  Electrical  Engineers  and  a 
valued  adviser  in  many  banking,  indus¬ 
trial  and  philanthropic  organizations. 


T  ▼  T 
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Financial  and  Statistical  News 


Securities  markets  continue  to  depend  largely  on  professional 
trading,  with  daily  volume  at  low  levels.  Attempts  to  revive 
public  buying  are  e.xerted  almost  daily  in  the  form  of  rumors  that 
the  “big  interests”  are  just  about  to  step  into  the  market. 

- Utilitiks  commo.n  .stocks  mk.xnwhile  h.we  suffered  heavily 

from  bear  attacks  and  brokers  point  to  this  group  as  having  the  poten¬ 
tialities  required  to  lead  the  rise  when  buying  volume  returns.  Natu¬ 
rally  this  de])ends  cm  the  new  ideas  of  values  which  the  investing 
public  is  developing.  Actual  and  potential  earnings  and  management 
are  being  more  carefully  studied. 

▼  T  T 


Merger  in  Ohio  Approved 

'I'liE  Ohio  Public  Utilities  Com¬ 
mission  has  just  authorized  the  merger 
of  Ohio  utility  companies  in  accordance 
with  the  terms  set  forth  in  the  June  14 
issue  of  the  Electrical  World,  page 
1190.  The  merged  companies  will  have 
a  total  capitalization  of  $135,285,000. 
The  new  corporation.  Ohio  Edison 
Company,  will  be  a  direct  subsidiary  of 
the  Commonwealth  &  Southern  Cor¬ 
poration. 

▼ 

Reorganization  on 
Pacific  Coast  Completed 

Corporate  reorganization  of  proper¬ 
ties  recently  acquired  by  the  Pacific 
Gas  &  Electric  Company  from  the 
North  American  Company  was  com¬ 
pleted  at  a  meeting  of  the  Great  West¬ 
ern  Power  Company  of  California  held 
July  2,  The  following  officers  were 
elected:  President,  A.  F.  Hocken- 

beamer ;  vice-president  and  general 
manager,  P.  M.  Downing;  vice-presi¬ 
dent  and  assistant  general  manager,  A. 
Emory  Wishon ;  secretary  and  treas¬ 
urer.  D.  H.  Foote,  and  comptroller. 
E.  W.  Hodges.  All  of  these  officers  are 
directors  except  Mr.  Hodges.  Addi¬ 
tional  directors  include  Frank  B.  Ander¬ 
son.  Charles  L.  Barrett.  Allen  L. 
Chickering,  John  P.  Coghlan,  F.  T. 
Elsey,  Guy  C.  Earl.  C.  O.  G.  Miller. 
T.  J.  Straub  and  A.  G.  Wishon.  The 
same  officers  were  elected  for  .sub¬ 
sidiaries  of  the  Great  Western  Power 
Company  of  California,  namely.  Great 
Western  Power  Company,  California 
Electric  Generating  Company,  City 
Electric  Company.  Napa  Valley  Elec¬ 
tric  Company  and  Feather  River 
Power  Company. 


.San  Joaquin  corporation  officers  are 
as  follows :  A.  F.  Hockenheamer.  chair¬ 
man  of  the  board ;  A.  G.  Wishon,  vice- 
chairman  :  A.  Emory  Wishon,  presi¬ 
dent  :  P.  M.  Downing,  vice-president : 

D.  H.  Foote,  .secretary  and  treasurer: 

E.  P.  Smith,  assistant  to  president : 
W.  E.  Durfey,  vice-president  and  as¬ 
sistant  secretary  and  assistant  treasurer: 
E.  W.  Hodges,  comptroller.  Directors 
are  the  same  as  those  of  the  Great 
Western  Power  with  the  exception  of 
E.  P.  Smith,  who  takes  the  place  of 
T.  J.  Straub.  The  officers  for  the  San 
Joaquin  subsidiaries  are’  the  same  as 
for  parent  company.  The  subsidiaries 
are  Midland  Counties  Public  Service 
Corporation.  Bakersfield  and  Kern 
Electric  Railway  Company  and  San 
Joaquin  Light  &  Power  Company. 

▼ 

Recent  Listings 

New  York  Stock  Exchange  has  au¬ 
thorized  the  listing  of  250,000  addi¬ 
tional  shares  of  $6  cumulative  preferred 
stock  of  the  American  &  Foreign  Power 
Company  on  official  notice  of  is.suance 
and  payment  in  full,  making  the  total 
amount  of  $6  preferred  stock  applied 
for  449,310  shares. 

There  have  also  been  authorized  for 
listing  146,828  additional  .shares  com¬ 
mon  stock  of  the  North  American 
Company  on  official  notice  of  issuance 
as  a  stock  dividend,  making  a  total  of 
6,609,415  shares  applied  for.  The  New 
York  Stock  Exchange  has  recently 
authorized  the  listing  of  710,000  addi¬ 
tional  .shares  of  $3  cumulative  prefer¬ 
ence  stock  and  3,195,000  additional 
shares  of  common  stock  of  the  United 
Corporation  and  523,314  additional 
shares  of  common  and  8,820  additional 
shares  of  cumulative  preferred  stock 
of  United  Gas  Improvement  Company. 


The  Big  Board  will  also  soon  list 
35.(X)0  shares  of  class  .\  stock  of  the 
Utilities  Power  &  Light  Corporation. 

▼ 

$25,000,000,000  in 
Electric  Light  and  Power 

'ITie  World’s  total  electrical  energy 
output  for  1929  is  estimated  at  .MK).- 
(KK),(KX).IKK)  kw.-hr.  and  the  investment 
in  the  electric  light  and  power  industry 
at  $25,(XX),(XX).(XX)  or  more.  'I'he  tables 
give  approximate  figures  for  those 
individual  countries  for  which  estimates 
can  be  made  on  the  basis  of  available 
information. 

Only  a  few  countries  publish  statis¬ 
tics  of  electrical  output,  and  even  these 
are  not  always  comparable.  Some  in¬ 
clude  energy  privately  generated  in 
connection  with  industrial  establish¬ 
ments,  others  report  only  the  output  of 
public  utility  plants.  In  the  present 
compilation  an  effort  has  been  made  to 
embrace  the  output  of  all  agencies. 


Estimated  Energy  Output*  in  1929 


Kw.-Hr. 

Kw.-Hr. 

Country 

Millions 

Country 

Millions 

United  States 

125,000 

.Australia . 

1,900 

Germany 

34,000 

Czechoslovakia  1,700 

Doni.  of  Canada 

18,000 

Mexico. 

1,400 

Great  Britain.  . 

16,200 

Holland..  .. 

1,400 

France . 

15,500 

Brazil . 

1,200 

.lapan . 

11,500 

.ArKentina..  . 

930 

Italy . 

9,800 

Hunnarv . 

750 

Norway . 

8,500 

Chili . 

400 

Kus.sia . 

6,500 

Cuba . 

300 

Switzerland  .  . 

5,520 

Denmark. . .  . 

300 

Sweden . 

5,000 

l'ruif\iav . 

125 

Beldium . 

4,486 

Ireland. 

100 

China . 

3,050 

Peru . . . 

80 

Spain . 

3,000 

Lithuania. 

15 

Poland . 

2,600 

Iceland . 

10 

Austria . 

2,500 

— 

Union  of 

Total  for 

South  .Africa 

1,900 

countries  listed  283,666 

Estimated 

Investments  in 

Electric 

Light  and  Power  Industry,* 

1929 

Investment,  j 

Investment, 

Country 

Millions 

Country 

Millions 

I’nited  .States 

$11,045 

.Australia . 

75 

Germany . 

2,700 

New  Zealand.. 

60 

Great  Britain.. 

1,500 

Hungary . 

50 

Canada . 

1,000 

Ireland . 

26 

Italy . 

945 

Uruguay . 

15 

■lapan . 

600 

Lithuania . 

2 

•Switzerland. . .  . 

312 

- - 

Denmark . 

150 

Total  for 

Mexico . 

130 

countries  listed  $18,805 

China . 

no 

Union  of 

South  Africa.. 
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Utilities  Issue  , 
Substantial  Offerings 

During  thk  wekk  ended  July  10  the 
electric  lifjht  and  j)ower  companies  of 
the  country  offered  several  sizable  is¬ 
sues,  the  larjjest  of  which  was  a  tifteen- 
million-dollar  offering-  hy  the  Public 
Service  Company  of  Northern  Illinois. 
The  issue  was  in  the  form  of  first  lien 
and  refunding  mortgage  41  per  cent 
bonds,  .series  E,  priced  at  94  and  inter¬ 
est,  yielding  about  4.82  per  cent.  Pro¬ 
ceeds  from  the  sale  of  the  bonds  will 
he  used  to  reimburse  the  company  in 
part  for  e.xpenditures  made  and  to  pro¬ 
vide  funds  ff)r  extensions  and  additions 
to  he  made  to  the  company’s  transmis¬ 
sion  aial  distribution  system. 

Another  Insull  company  was  repre¬ 
sented  in  the  week’s  new  offerings.  The 
Commonwealth  Edison  Company  issued 
first  mortgage  collateral  4\  per  cent 
gold  bonds,  series  E,  at  97.50  and  in¬ 
terest,  yielding  about  4.65  per  cent,  a 
j)iece  of  financing  involving  a  total  of 
$12,000,000.  Proceeds  will  be  used  to 
reimburse  the  c<»mpany  in  part  for 
capital  exi)enditures  heretofore  made  in 
the  development  of  its  properties. 


City  of  .Seattle,  Washington,  mu¬ 
nicipal  light  and  power  4J  per  cent  gold 
bonds  were  offered  the  investing  public 
tc  the  amount  of  $2,5(K),0(K)  at  prices 
to  yield  4.85  per  cent.  Proceeds  of  this 
issue  will  be  used  for  construction 
purposes  and  for  the  extensions  to  and 
betterments  of  the  existing  system. 

Two-year  6  per  cent  convertible  se¬ 
cured  gold  notes  of  the  East  Coast 
Utilities  Company  were  issued  at  100, 
the  issue  totaling  $900,000. 

Wisconsin  Power  &  Eight  Company 
made  an  offering  of  first  lien  and  re¬ 
funding  mortgage  5  |K*r  cent  gold  bonds, 
series  E,  to  the  amount  of  $4,000, (KK), 
the  price  being  99  and  interest. 

T 

NEWS  BRIEFS 

Public  Utility  Holding  Corjmration 
has  ac(|uired  a  35  per  cent  interest  in 
the  Compagnie  Grand  d’Electricitc  du 
Lu.xemhourg,  a  constructioti  and  dis¬ 
tributing  company  that  is  undertaking 
the  electrification  of  the  entire  Grand 
Duchy  of  Uuxeinbourg.  Senator  Albert 
Mahieu  of  Erance  is  president  of  the 
Luxembourg  company  and.  together 

T  T  T 


with  M.  Lousteau,  is  identified  also 
with  U’Union  Electrique  Rurale,  in 
which  Public  Utility  Holding  recently 
acquired  a  minority  interest. 

• 

New  England  Power  Company. 
Boston,  Mass.,  has  been  given  authority 
by  the  Public  Utilities  Commission  to 
issue  additional  capital  stock  of  a  par 
value  of  $1,333,325.  Proceeds  of  tbe 
stock  are  to  be  used  solely  for  the  pay¬ 
ment  and  cancellation  of  obligations. 

• 

The  Canadian  Hydro-Electric  Cor¬ 
poration.  Ltd.,  pnMluced  218.850,000 
kw.-hr.  of  electric  energy  in  May,  a 
new  high  record  for  a  single  month 
and  an  increase  of  2  per  cent  over  the 
previous  high  record  for  a  month, 
established  in  .April,  and  over  2\  times 
that  of  May,  1928. 

• 

First  and  refunding  4^  per  cent  bonds 
of  1970  of  the  Public  Service  Electric 
&  Gas  Company  of  New  Jersey  have 
been  added  to  the  list  of  securities  legal 
for  investment  by  savings  banks  re¬ 
cently  revised  by  J.  A.  Broderick,  State 
Superintendent  of  Banks  of  New  York. 


CURRENT  EARNINGS  REPORTS  OF  ELECTRIC  LIGHT  AND  POWER  COMPANIES 


.MiihaiiiH  Power  A  Siihs.* 

(Voar  piido<i  May  31) 

(JroNi  pariiiuKH . 

Not  earniiiKs . 

Ainoricaii  A  ForeiRii  Power 
(Year  ended  April  30) 

Gross  eariiiiifCH . 

Net  earniliBS  . 

Anieriean  Water  Works  A  Kleetrie 
A  Subs. 

(Year  ended  May  31) 

Gross  enmiiips . 

Net.  earniiiKs . 

Arkansas  Power  A  Lialif. 

(3  ear  ended  May  31) 

Gross  earnings . 

Net  earnings.  . .  .• . 

\ssoeiated  (Jas  A  Kleetrie  System 
(Year  ende<l  Atay  31) 

Gross  earnings . 

Net  earnings . 

Cities  .Serviee 

(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

Coinnionwealtli  A  Soutliern 
(Year  ended  May  31) 

Gross  earnings . 

Net  earnings . 

(Consolidated  (ias,  Kleetrie  I.iglit 
A  Power  Co.  of  Maltiniore 
(3' ear  endwl  May  31) 

(iross  earnings . 

Net  earnings  . 

I•'astern  Texas  Kleetrie  A  .*<111)0. 

(3’ ear  ende<l  May  31) 

( iross  earnings . . 

■Net  earnings . 

Kastern  Utilities  .\ssoeiates 
(3' ear  ended  A’ ay  31) 

Gross  earnings . 

Net  earnings . 

Kngineers  Pnhlie  Service  A 
Constituent  Cos. 

(3' ear  etided  At  ay  31) 

(iross  earnings . 

Net  earnings . 

Federal  I.iglit  A  Traction  A  Subs. 
(3’ear  endiHl  Alay  31) 

(iross  earnings  . 

Net  earnings  .  .  ._ . 

Galvpston-Houston  Kleetrie 
A  Subs. 

(3' car  ended  Alay  31) 

Gross  earnings . 

Net  eariihigs . 


Per  Operating 

(Tent  Ratio 


1930 

1929 

Increase 

1930 

1929 

$18,042,247 

$17,744,498 

1  7 

41 

37 

10,655,931 

11,274,753 

—  5  5 

71,710,812 

39,988,673 

79  0 

35,699,959 

20,611,084 

73  0 

54,958,419 

52.007,417 

5  7 

50 

50 

27,316,405 

25,736,892 

6  1 

8,678,904 

7,580,841 

14  0 

52 

52 

4,123,981 

3,626,879 

14  0 

105,043,072 

57,140,821 

84  0 

50 

55 

52,628,644 

26,013,699 

102  0 

54,464,046 

37.618,672 

44.8 

52,804,197 

36,423.179 

44  0 

33,293,699 

32,151,668 

3  5 

48 

49 

17,279,724 

16,311,147 

5  9 

28,464,656 

26,872.552 

5  9 

58 

58 

11,846.915 

11.128.415 

6  5 

10.035.293 

8.777.391 

14  3 

4,177,365 

3,673,970 

13  7 

9,373,722 

8,909,290 

5  2 

3.772,918 

3,479,707 

8  5 

51,848,289 

40.894,038 

26  7 

57 

58 

22,327,799 

17.297.785 

29  1 

8.453,151 

8,230.043 

2  7 

53 

59 

3,608,083 

3,373,458 

7  0 

5.086,463 

5,262.637 

3  3 

1,599,716 

1,719,689 

—  6  9 

Per  ()l)erating 

Cent  Ratio 


1930 

1929 

Increase 

1930 

1929 

Georgia  Power  A  Subs.* 

(A  ear  ende<l  Alay  31) 

(iross  earnings.  . 

$22,826,071 

$24,053,700 

—  5. 

I 

48 

47 

.Net  earnings . 

11,952.239 

12,630,617 

—5 

4 

Kansas  City  Power  A  bight 
(Year  ended  .Alay  31) 

Gross  earnings . 

14,629,361 

14,172,970 

3 

2 

49 

51 

Net  earnings . 

7,381,671 

6,954,915 

6 

1 

Kansas  Gas  A  F^leetric 
(A' ear  ended  May  31) 

dross  earnings . 

6,025,661 

5.521,463 

9 

0 

53 

54 

Net  earnings . 

2,846,206 

2,556,412 

II. 

0 

bouisiana  Power  A  bight 
(A  ear  eiide<l  Alay  31) 

Gro.ss  earnings . 

5,676,351 

4,415,533 

29 

0 

52 

52 

Net  earnings . 

2.715,124 

2,125,710 

28 

0 

Minnesota  Powit  A  bight 
(A' ear  ended  Alay  31) 

Gross  earnings . 

6.323,252 

6,177,857 

2 

0 

38 

35 

.Net  earnings  . 

3,885,541 

4,002,759 

—  3 

0 

Nebraska  Power 

(A’ ear  ended  Alay  31) 

(iross  earnings . 

6,246,998 

5,579,767 

12 

0 

50 

49 

Net  earnings . 

3.141,829 

2,722,798 

15 

0 

Nevada-California  Kleetrie  A 
.Subs. 

(A' ear  ended  Alay  31) 

Gross  earnings . 

5,770,400 

5,4)8,982 

5 

7 

49 

46 

Net  earnings . 

2.945,219 

2.9(,3,08h 

—  0 

6 

Puget  Sound  Power  A  bight  A 
Subs. 

(A’ ear  ended  Alay  31) 

Gross  earnings . 

16,861.462 

15,618,159 

7 

9 

Net  earnings . 

7,144,927 

6,478,613 

10 

3 

Southern  California  Kdison 
(A'ear  ended  Alay  31) 

Gro.ss  earnings . 

40.799,162 

36.961,058 

10 

0 

33 

35 

Net  earnings . 

27,190,938 

24,077,768 

13 

0 

Tennessee  Kleetrie  Power  A  Subs. 
(A'ear  ended  Alay  31) 

Gross  earnings . 

15,280,574 

13.811,266 

10. 

6 

51 

51 

Net  earnings . 

7,535,195 

6,760,704 

II 

4 

Texas  Power  A  bight 
(A'ear  ended  Alay  31) 

Gro.ss  earnings  . 

9,923.31 1 

9,592,190 

3 

0 

51 

50 

■Net  earnings  . 

4,897.675 

4.772,312 

3 

0 

Utah  Power  A  bight 
(A'ear  ended  Ala.v  31) 

Gross  earnings . 

1 1.740.834 

11,347.902 

3 

0 

51 

49 

Net  earnings . 

5,744,186 

5,814,001 

—  1 . 

0 

A'irginia  Kleetrie  A  Power  A  Subs. 
(A'ear  ended  Alay  31) 

(Jross  earnings 

Net  earnings . 

17,172,693 

7,785,285 

16,636,010 

7,358,664 

3 

5 

2 

8 

*Figure8  forl929  inelude  operations  of  gas  properties  sold  Alay  1, 

1929. 
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June  Manufacturing  Slightly  Under  May 


JUNE  witnessed  a  decrease  in  the  rate 
of  nianufacturinjj  operations  of  less 
than  normal  seasonal  proportions.  The 
rate  of  general  manufacturing  in  the 
country  as  a  whole  during  June  was 
only  about  2.9  per  cent  under  May, 
whereas  a  4.8  per  cent  decrease  is  nor¬ 
mal  for  this  period.  The  June  opera¬ 
tions,  however,  were  14.6  per  cent  under 
June  last  year  and  were  at  the  lowest 
rate  recorded  since  December,  1927,  ac¬ 
cording  to  reports  on  electrical  energy 
consumption  received  by  Ei.kctric.xl 
World  from  some  3,8(X)  manufacturing 
plants  scattered  throughout  the  country. 
The  average  rate  of  general  manufac¬ 
turing  operations  during  the  first  half 
of  the  current  year  was  1 1 .9  per  cent 


under  the  same  si.x-month  period  in 
1929. 

Every  section  of  the  country  wit¬ 
nessed  a  decline  in  manufacturing  oper¬ 
ations  during  June  as  compared  with 
May  and  every  section  was  also  oper¬ 
ating  on  a  plane  materially  under  June 
last  year.  The  greatest  curtailment  of 
manufacturing  operations  as  compared 
with  la.st  year  is  being  witnessed  in 
New  England,  with  a  decrea.se  of  2.U7 
per  cent  under  June,  1929,  followed  by 
the  North  Central  States  with  a  drop  in 
activity  of  17.7  per  cent,  the  Middle 
Atlantic  States  13.7  per  cent,  the  West¬ 
ern  States  8.6  per  cent  and  the  Southern 
States  6.9  per  cent. 

Several  industrial  groups  appear  to  be 


H  ow  Current  ManujacturingCom  pares 
with  that  of  Other  Periods 

(Nation  HH  a  Whole) 


First 

Half 

June, 

June, 

1930 

19)0, 

1930, 

and 

and 

and 

First 

Mav. 

June, 

Half 

Industrial  Group 

1930 

1929 

1929 

All  industry . 

—  2  9 

—  14  6 

—  11  9 

Chemical  products . 

Food  products . 

—  5  5 

+  36 

+  5  4 

+  5  2 

+  19  4 

+  7  0 

Steel  plants . 

Metal-workiriK . 

—  14  7 

—  25  4 

—  15  2 

—  8  2 

—  25  5 

—  15  9 

Leather  products . 

-f46  0 

—  1  9 

—  9  2 

Lumber  products . 

-1-4  8 

—  5  7 

—  9  8 

Paper  and  pulp . 

+  40 

Fame 

+  0  8 

Rubber  products . 

—  22  6 

—  33  7 

—  9  8 

Khipbuildinfc . 

—  12 

+  4  6 

+  9  2 

Stone,  clay  and  fdass. .  . 

+  12  6 

—  19  8 

—  15  4 

Textiles . 

+  0  7 

—  29  1 

20  9 

■Automobiles . 

—  7  3 

—35  5 

—  31  8 

witnessing  decided  upward  tendencies. 
Leather  products  recorded  a  material 
increase  in  May,  but  is  still  operating 
under  last  year. 


Corrected  for  Number  of  Working  Days,  but  Not  for  Seasonql  Variation 
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Business  News  and  Markets 


Normal  Business  By  October* 

By  VIRGIL  JORDAN 

Economist  "The  Business  IVeek” 


BLTSTXKSS  fltirinp;  the  present  <le- 
|)ression.  particularly  in  the  past 
three  months,  has  suffered  a  more  pro¬ 
nounced  shell  shock  than  seems  to  have 
been  caused  in  any  previous  business 
depression.  Fundamentally,  that  shell 
shock  arises  from  the  fact  that  indi¬ 
viduals  have  had  to  make  some  very 
(|uick  and  pronounced  adjustments  to 
a  new  state  of  conditions  which  they 
are  not  able  to  understand  very  clearly, 
«ii  adapt  themselves  to  very  quickly. 
W'e  have  had  eight  years  of  very  ex¬ 
ceptional  business,  perhaps  the  longest 
period  f)f  super-prosperity  that  we  have 
ever  .seen,  and  that  has  brought  the 
community  to  a  way  of  thinking  that 
is  very  hard  to  rearrange  quickly.  It 
has  built  u])  a  belief  about  business  that 
needs  to  he  readjusted  and  which  is 
very  difficult  to  readjust.  The  real 
problem  that  faces  the  country  is  re¬ 
orienting  itself  to  existing  business. 

The  first  question  that  confronts  any 
one  tcKlay  is:  “Is  this  going  to  be  a 
long  business  recession  similar  to  those 
of  the  past?  Not  even  similar  to  1921, 
but  similar  to  those  recessions  in  the 
nineteenth  century.”  My  answer  to 
that  (|uestion  is  very  flat  and  straight¬ 
forward,  and  it  is  "No.”  'I'liis  is  not 
going  to  be  a  long  business  recession. 
It  began  at  the  end  of  July,  1929,  so  we 
have  had  nearly  a  full  year  of  subnormal 
business,  'fhat  is  a  long  time  as  mcxl- 
ern  business  goes. 

Business  exceeds  1893  pace 

Business  today  goes  at  a  faster  clip 
than  it  did  in  1893.  Today  we  have  the 
facilities  by  which  business  throughout 
the  world,  and  certainly  throughout  the 
United  States,  can  get  rather  success¬ 
fully  in  touch  with  the  trend  of  the 
times  from  day  to  day  and  certainly 
from  week  to  week.  Although  there 
remain  individuals  who  do  not  have 
adecpiate  methods  of  communication, 
nevertheless,  generally  speaking,  the 
c'ountry  is  able  to  get  in  touch  with 
current  dcveloi)ments  very  much  faster. 

All  of  these  de|)ressions.  except  the 
one  in  1921.  took  place  before  we  had  a 

*l-rom  oil  niitiress  before  members  of 
the  Mcdrnie-IIill  staff. 


well-organized  national  banking  system. 
The  Federal  Reserve  System  is  .still  a 
very  useful  citizen  of  the  United  States. 
In  1921  it  had  not  learned  a  good  many 
lessons  that  it  has  learned  since.  This 
banking  system  is  a  much  better  guide 
than  it  was  five  years  ago  and  is  an¬ 
other  factor  strongly  pointing  in  the 
direction  of  a  .shorter  business  de¬ 
pression. 

In  the  older  business  recessions  there 
is  no  question  but  that  the  United  .Slates 
was  very  much  out  of  touch  with  the 
whole  world  and  exerci.sed  a  much 
smaller  influence  upon  the  state  of 
business  tbc  world  over  than  the  United 
States  does  today. 

The  balance  of  economic  forces  today 
rests  here  in  the  United  States.  I'lie 
national  income  of  the  United  .States  is 
])robably  greater  than  that  of  all  the 
rest  of  the  world  |)ut  together.  So  that 
a  change  up  or  down  of  10  per  cent  in 
the  temperattire  of  the  United  .States 
affects  the  business  temperature  of  the 
whole  world.  'I'his  world-wide  depres¬ 
sion  originated  in  the  United  .States, 
and  the  recovery,  likewise,  is  going  to 
start  here  and  going  to  spread  over  the 
world.  That  recovery  is  not  going  to 
start  here  in  New  ^'ork.  In  fact,  the 
center  of  force  of  world  recovery  ac¬ 
tually  lies  back  in  the  hinterlands  of 
the  United  .States,  where  close  contact 
with  our  natural  resources  builds  the 
foundation  upon  which  can  be  applied 
the  lever  of  recovery.  I  think  we  are 
going  to  .see  that  the  process  is  going 
to  start  back  not  only  in  the  Middle 
West  but  farther  back  than  that. 

How'  long  is  the  depression  going  to 
last?  .My  foreca.st  is  simply  this,  that 
the  lowest  point  was  probably  reached 
during  the  past  two  weeks  (prior  to 
June  27).  During  the  next  four  weeks 
1  do  not  expect  to  see  any  particular 
change  in  that  tide.  1'hat  is  the  whole 
difficulty  in  the  present  situation :  that 
the  process  of  li(|uidation  which  has 
been  .going  on  for  practically  a  year, 
starting  very  fast,  then  running  down, 
has  changed  its  complexion.  The 
li(|uidation  continues  through  a  .great 
mass  of  business  activities,  but  under¬ 
neath  it  one  can  see  si*riij,  p^raduallv  of 
individual  resistance  and  firmer  specu¬ 


lation  in  particular  fields  or  in  par¬ 
ticular  localities  as  well.  During  the 
next  four  weeks  the  acute  observer  who 
is  looking  for  them  will  be  able  to  see 
signs  here  and  there  that  business  is 
pickin.g  uj).  And  by  the  end  of  July  or 
early  August,  almost  exactly  a  year 
after  the  down-turn  l)egan,  I  believe 
that  we  are  going  to  see  the  process  of 
recovery  .set  in  very  definitely  and  suf¬ 
ficiently  widespread  to  be  observable 
by  the  business  community. 

Credit  conditions  wholesome 

By  October  our  geticral  business 
curve  will  be  back  to  the  normal  line. 
The  fundamental  factor  is  the  whole¬ 
some  credit  condition  in  which  our 
banking  system  is  at  present.  Funda¬ 
mentally.  those  who  have  seen  jirocesses 
of  business  revival  or  business  decline 
know’  fairly  well  that  the  basic  factor  in 
a  rise  in  business  or  in  a  decline  of  it 
is  the  rate  of  credit  expansion  through¬ 
out  the  country.  'I'hat  rate  of  expansion 
normally  .goes  on  at  about  4^  per  cent 
per  year,  which,  by  the  way,  is  almost 
exactly  the  same  as  the  normal  rate  of 
expansion  of  the  total  volume  of  busi¬ 
ness,  so  that  if  those  two  arc  .going 
along  together  at  that  constant  rate,  we 
have  what  we  call  stable  prices  and 
stable  business  We  have  never  .seen 
them  hold  for  long  periods,  because  the 
rate  of  credit  expansion  seems  to  get 
out  of  ste|) — .going  ahead  loo  fast  or 
too  slow. 

After  .March  the  rate  of  credit  ex¬ 
pansion  which  had  been  going  down 
pretty  early  a  year  ago  began  to  turn  up 
and  is  now  nearly  at  normal.  Under 
these  conditions,  unless  all  our  ideas  of 
economics  are  entirely  wrong,  there  is 
no  way  in  which  business  can  resist  that 
steady  expansion. 

riiere  are  fairly  clear  signs  that 
residential  building  construction  is  due 
to  turn  upward.  It  has  done  so  only 
very  slowly  and  tentatively  during  May. 
which  amounts  merely  to  the  fact  that 
decline  in  building  construction  has  been 
.going  on  for  24  months,  and  building 
construction  did  not  tlecline  in  May 
nearly  as  mucb  as  normal  .seasons.  In 
connection  with  that  there  are  direct 
evidences  from  some  of  the  mortga,ge 
companies  and  building  loan  associa- 
tifms  that  residential  construction  has 
picked  u|)  markedly  in  the  last  few 
weeks.  We  cannot  have  any  remark¬ 
able  improvement  until  that  signal  ha^ 
been  displayed. 

W'e  read  week  by  week  of  the  g''n- 
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cral  figures  of  actual  car  loadings  mak¬ 
ing  a  very  poor  showing  as  compared 
with  the  last  few  years,  hut  we  fail  to 
notice  what  is  hap])ening  to  those  actual 
loadings.  I  think  the  evidence  that 
some  changes  have  taken  place  is  that 
actual  loadings  in  the  Southwest  in 
.May  were  larger  than  they  were  in 
.May,  1029.  One  would  not  have  ex¬ 
pected  them  to  have  been  as  large  as 
.May,  1020.  at  all,  hut  that  they  should 
.ictually  he  .above  last  year’s  lo.adings 
when  last  ye.ir  w.as  at  the  ])e.ak  is 
exceedingly  significant,  to  my  mind. 

Difficulties  in  the  Way 

Though  business  should  he  hack  to 
the  normal  line  by  October,  does  that 
mean  th.at  we  shall  have  everything 
rosy  again  so  that  we  c.an  get  hack  atid 
start  out  with  the  same  attitude  toward 
business  problems?  .Vgain,  emphati- 
c.ally  I  do  not  think  so.  I  think  the 
inherent  strength  of  the  country  will 
he  able  to  pull  out  of  a  serious  business 
recession  more  (ptickly  than  we  have  in 
the  past,  hut  I  do  not  heliev'e  th.'it  those 
f.'ictors  are  going  to  enable  us  t(j  repeat 
wh.at  we  have  done  during  the  past  eight 
y  e  .a  r  s  indefinitely. 

After  the  recovery  from  this  business 
depression  the  pressure  is  going  to  he 
very  keenly  felt.  We  are  going  to 
have  in  many  lines  a  lot  of  work  to  he 
done  to  clear  aw.ay  the  wreckage  of 
these  past  eight  or  nine  years.  I'h.at 
puts  a  direct  challenge  upon  those  who 
are  trying  to  serve  business  to  get  them 
.all  to  understand  wh.at  forces  are  oper- 
.ating  ui)on  business.  1  think  the  great¬ 
est  value  of  this  business  depression  is 
th.at  it  has  made  us  realize  th.at  our 
individual  industries  are  profoundly 
.affected  by  the  general  business  situa¬ 
tion  .and  th.at  ])rohlems  grow  out  of 
.and  are  the  result  of  broader  business 
forces.  Hereafter,  it  seems  to  me,  we 
c.annot  look  to  the  technical  problems 
of  markets,  etc.,  as  things  by  them¬ 
selves,  hut  only  ,as  things  th.at  are 
related  to  the  general  business  situation. 

T 

Westinghouse  Awarded 
State  Line  Contract 

ITie  St.xte  Line  riEXFR.vTixc  Com- 
i'.\NY  has^  awarded  the  contract  for 
25-kv.  outdoor  oil-filled,  metal-clad 
switchgear  for  the  control  of  the  second 
section  of  the  .State  Line  generating 
station  to  the  W’estinghouse  Electric  & 
.ManuLacturing  Comp, any.  This  con- 
tr.act  .amounts  to  $1,250,000  and  includes 
nineteen  b.ays  with  38  oil  circuit 
hre.akers,  2,000  and  3.000-amp.  contin¬ 
uous  current  carrying  capacity,  having 
2,500,000-kv.a.  interrupting  cap<acity  .at 
25,000  volts,  for  the  control  of  ninett'en 
feeder  generator  and  I  ms  tie  circuits. 


Schweitzer  &  Conrad 
Merges  with  Cutler-Hammer 

■Announcement  is  m.aoe  by  Cutler- 
Hammer,  Inc.,  Milwaukee.  Wis.,  that 
on  July  1  it  ac(|uired  all  common  stock 
of  Schweitzer  &  Conrad.  Inc.,  Chic.ago, 
m.anufacturer  f)f  high-voltage  e(|uipment. 
.Schweitzer  &  Conrad  will  continue  to 
operate  as  an  independent  manufactur¬ 
ing  and  selling  unit.  No  changes  in 
organization  or  i»ersonnel  will  be  m.ade 
except  th.at  Meverly  L.  Worden,  presi¬ 
dent  of  Cutler- Hammer,  has  also  been 
elected  inesident  of  .Schweitzer  & 
Conrad. 

Mr.  Conr.ad  .and  .Mr.  .Schweitzer  have 
been  retained  as  consulting  engineers 
.and  will  continue  their  interest  in  the 
management  as  members  of  the  board 
of  directors. 

Other  members  of  the  new  Schweitzer 
&  Conr.ad  board  are  F.  R.  B.acon,  who  is 
chairman  of  the  Cutler- Hammer  hoard, 
and  F.  L.  Fierce  and  Louis  .A.  Lecher, 
who  are  aLo  ineinbers  of  the  Cutler- 
H.ammer  board. 

T 

General  Electric 
Orders  Show  Drop 

Orders  received  tsv  the  General  Elec¬ 
tric  Company  for  the  second  (juarter 
of  1930  amounted  to  $W,916.027.  com¬ 
pared  with  $110,351,248  for  the  corre¬ 
sponding  three  months  of  last  year, 
.according  to  .an  annfnmcement  by 
Gerard  .Swope,  ])resident  of  the  com- 
IKiny. 

h'or  the  six  months  ended  June  30 
orders  received  amounted  to  $100,313,- 
758,  compared  with  $220.716.4.56  for  the 
first  si.x  months  of  last  year. 

.As  a  result  of  the  transfer  of  the  radio 
set  and  tube  business  outlined  in  the 
1020  annual  report,  orders  received  in 
10.30  do  not  include  r.adio  sets  or  tubes. 

T 

Sinclair  Refining  Buys 
Westinghouse  Equipment 

ruE  SiNCL.MR  Refining  Comi>.\ny, 
Wellsville,  N.  V..  has  purchased  for 
installation  in  its  new  power  house  the 
following  equipment  manufactured  by 
the  Westinghouse  Electric  &  Manufac¬ 
turing  Company ;  I'wo  75()-kw..  80  per 
cent  power  factor.  2..300-volt.  three- 
phase.  60-cycle  generators  with  im¬ 
bedded  thermocouples  for  measuring 
internal  temperatures  and  with  direct- 
connected  exciters,  two  150-hp..  327- 
r.p.m.,  2.200-volt,  three-phase,  60-cycle. 
80  per  cent  power  factor,  type  HR  syn¬ 
chronous  motors  for  driving  air  com¬ 


pressors.  two  motor-generator  sets  to 
provide  field  excitation  for  the  above- 
mentioned  motors,  two  175-hp.,  328- 
r.p.m.,  220-voIt,  three-phase,  60-cycle,  80 
per  cent  power  factor,  type  HR  syn¬ 
chronous  motors  for  driving  air  com¬ 
pressors.  two  motor-generator  exciters 
for  these  motors,  two  magnetic,  full- 
voltage  starters  for  the  175-hp.  motors, 
and  complete  switching  eciuipment  for 
this  apparatus. 

T 

Manhattan  Electrical 
Supply  Control  Changes 

A.nnouncement  is  made  that  Ameri¬ 
can  Machine  &  Metals,  Inc.,  has  suc¬ 
ceeded  to  the  business  of  Manhattan 
Electrical  Supply  Co.,  Inc.,  and  that 
C.  K.  Woodbridge  of  Prince  &  Whitely. 
formerly  president  of  the  Dictaphone 
Corporation  and  of  the  Kelvinator  Cor¬ 
poration,  succeeds  Richard  H.  Brown  as 
president  of  American  .M.'ichine&  Metals. 
Inc.  The  board  of  directors  includes, 
in  addition  to  Mr.  WocKlbridge.  (leorge 
von  Seebeck,  Ralph  L.  Day.  .Stanley  M. 
Bachman,  Col.  M.  J.  Whitson  and  Har¬ 
rison  Johnson. 

The  officers  and  board  of  directors  of 
the  American  Machine  &  Metals,  Inc., 
will  continue  to  operate  the  subsidiary 
comp,Tnies  in  co-oper.'ition  with  the 
operating  executives  and  contemplate 
such  improvement  and  extension  of  the 
several  businesses  as  will  make  for  better 
products  .and  service. 

▼ 

TRADE  BRIEFS 

Wagner  Electric  Corporation  of  St. 
Louis,  Mo.,  announces  the  combination 
of  the  sales  office  and  service  station 
for  the  Atlanta.  Ga.,  territory  and  the 
installation  of  both  in  a  new  fireproof 
building. 

• 

E.  E.  L.  Whitesell  has  joined  the 
Burndy  Engineering  Comp.any,  Inc.,  in 
the  cap.acity  of  director  of  sales  with 
offices  in  New  A’ork  City.  Mr.  Whitesell 
was  formerly  with  the  Railway  &  Indus¬ 
trial  Engineering  Company  for  a  period 
of  ten  years. 

▼ 


New  York  Metal  Prices 


.luly  2.  1930 

.luly  9,  1930 

Cents  |)er 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. ... 

II! 

III 

I.ea<l,  .\ni.  S.  A  R.  price 

5i 

51 

Antimony . 

7 

7 

Nickel,  ingot . 

35 

35 

Zinc,  spotf> . 

41 

4.45 

.Uuniinum,  99  per  cent . 

23.30 

23.30 
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[  Market  Conditions 

I 

f  H  EQUIPMENT  business  in  the  Eastern  district  is  remarkably  dull. 

1-^  with  new  orders  easing  off.  Little  definite  improvement  is 
;  JL— i  anticipated  for  M)  to  60  days.  Pacific  Coast  orders  for  equip- 

]  ment.  wire  and  line  material  are  better  than  anticipated  and  August  is 

j  e.vpected  to  be  about  normal. 

I  - New  England  snows  definite  signs  of  improvement  in  many 

I  ^  directions,  but  there  is  little  tangible  evidence  of  increasing  liusiness. 


( 


▼  T  T 


MIDDLE  WEST 

— V^ERY  LITTLE  CHANGE  IN  BUSINESS 

is  noticeable  this  week  in  the  Mid¬ 
dle  IVest  section.  Some  intfirove- 
nient  is  noted  in  the  employment 
situation,  while  industrial  acth'ity  is 
somexvhat  better.  While  some  re- 
ce.<isions  are  obsen<ed,  the  major 
actknties,  steel,  railroad,  automoth'e 
and  electrical,  are  in  about  the  same 
po.ution  this  ^veek  as  heretofore. 

— Car  LOADINGS  HAVE  DECREASED 
considerably,  but  despite  this  fact 
a  feeling  of  optimism  is  becoming 
more  evident.  The  successful  .set¬ 
tlement  of  the  traction  question  in 
the  Chicago  district  it  is  hoped 
will  stimulate  general  business  in 
the  near  future.  The  various  util¬ 
ity  companies  are  keeping  abreast 
of  conditions,  conservatively  pro¬ 
ceeding  zvith  necessary  extensions 
and  construction. 

.Some  of  the  interesting  orders  placed 
this  week  include  one  for  1,000,000  lb. 
of  ingot  copper,  one  multi-panel  40,000- 
cu.ft.-per-minute  air  filter.  “Mazda” 
lamps  valued  at  $150,000  and  several 
construction  orders  aggregating  $100,- 
000.  .Some  increase  in  industrial  busi¬ 
ness  is  noted,  although  general  condi¬ 
tions  remain  spotty.  There  has  been  a 
fair  demand  for  most  appliances  with 
an  unusually  good  demand  for  electric 
refrigerators. 

CONSTRI'CTIOX  TKOJECTS 

Wisconsin  \'alley  Electric  Company, 
Wausau,  Wis.,  plans  transmission  line 
from  Wausau  to  Chippewa  Falls,  Wis.,  to 
cost  over  $500,000.  Michigan  Steel  Cor- 
]H>ration,  Ecorse,  Mich.,  will  carry  out  ex- 
(lansion  program  at  mill  to  cost  close  to 
$700,(K)0.  Portland,  Mich.,  will  s(M>n  begin 
construction  of  municipal  hydro-electric 
lH)wcr  plant  to  cost  over  $150,000.  In- 
dianaiKilis  Power  &  Light  Company,  In- 
diana]K)lis,  Ind.,  plans  jjower  plant  on 
Harding  Street,  and  transmission  line 
around  city  to  cost  alxmt  $2,(XX).000.  Con- 
tmeting  Officer.  Material  Division.  Air 
corps.  Wright  Field,  Dayton,  Ohio,  will 
receive  bids  until  July  21  for  1.30.000  ft.  of 
lighting  and  power  cable  and  155,(X)0  ft.  of 
ignition  cable.  Central  West  Public  Serv¬ 


ice  Company,  Omaha,  Neb.,  plans  trans¬ 
mission  line  at  Buffalo  Gap.  S.  D.,  and 
vicinity.  Pierre,  S.  D.,  plans  extensions 
and  improvements  in  municipal  power  plant 
to  cost  $125,000.  Cyrus,  Minn.,  will  re¬ 
ceive  bids  until  July  15  for  equipment  for 
a  municipal  power  plant.  Iowa  Railway  & 
Light  Corporation,  Cedar  Rapids.  Iowa, 
will  soon  take  bids  for  power  plant  at 
Nevada,  Iowa,  to  cost  $225,000. 


NEW  ENGLAND 

— The  general  sale.s  trend  during 
the  past  zveek  zoas  steady.  Orders 
for  alternating  -  current  netzvork 
equipment  for  changes  in  distribu¬ 
tion  system  zeere  of  interest.  Sales 
of  indu.ztrial  equipment  for  the  past 
zeeek  zvere  steady  zvith  orders  for 
small  motors  shozving  an  even 
trend. 

Orders  of  interest  were  for  several 
large  power  motors,  including  a  900-hp. 
motor  for  jiumping  power  purposes  and 
two  225-hp.  motors  for  paper  mill  use. 
In  addition  a  group  of  23  motors  was 
placed  for  individual  drives  in  western 
.Massachu.setts.  Negotiations  are  under 
way  in  turbo-generator  departments  and 
an  encouraging  trend  for  the  coming 
months  appears.  General  scheduled 
materials  are  selling  well ;  orders  for 
switch  and  control  have  been  placed  for 
four  rotary  converters. 

Central-station  supplies  are  spotty : 
transformer  sale.s  recently  noted  include 
a  group  to  be  used  in  new  network  in¬ 
stallations;  single  unit  sales  for  line 
extension  have  been  encouraging  and 
are  maintaining  an  ev'en  level  in  volume. 
Substation  eijuipment  sales  are  uneven : 
negotiations  are  under  way  for  a  num¬ 
ber  of  large  groups  of  regulation  and 
control  apparatus.  Insulator  sales  re¬ 
ceded  recently,  but  one  distributor  re¬ 
ports  a  steady  demand  for  line  materials. 

UOXSTRITTION  PROJECTS 

Edison  Electric  Illuminating  Company  of 
Boston,  has  taken  out  a  permit  for  an  addi¬ 
tion  to  power  substation  at  East  Boston. 
Worcester  Electric  Light  Company. 
Worcester.  Mass.,  has  i)lans  for  a  power 


substation  to  cost  about  $50,000.  National 
Folding  Box  Company,  New  Haven.  Conn., 
will  build  an  addition  to  cost  $175,000. 
State  Board  of  Education,  Hartford.  Conn., 
has  approved  immediate  erection  of  state 
trade  school  at  Meriden,  Conn.,  to  cost 
$200,000. 


EASTERN 


— The  general  week-end  holiday 
oz’er  the  Fourth  in  practically  all 
lines  of  business  brought  further 
decline  in  transactions  for  electrical 
equipment  in  the  Eastern  district. 
Coupled  zvith  advancing  seasonal 
slackness  and  perceptibly  lozver  in¬ 
dustrial  actiz'ities,  commitments  are 
reaching  the  lozvest  level  of  the 
year. 

— Central-station  account  is  in¬ 
clined  to  move  very  cautiously  and 
present  demand  is  centered  almost 
entirely  in  immediate  requirements. 
Industrial  account  is  becoming  ex¬ 
tremely  dull,  zvith  prospects  for  rc- 
z'iz'al  at  least  611  days  distant.  Elec¬ 
trical  jobbers  are  passing  through  a 
slozv  period,  and  the  turn  of  July 
.zhozvs  more  pronounced  easing  of 
orders. 

A  leading  manufacturer  of  heavy  and 
light  etiuipment  says  that  electrical 
business  from  central  stations  and  rail¬ 
roads  is  holding  up  well  in  gross  vol¬ 
ume.  tlespite  the  tendency  toward 
smaller  orders;  industrial  account  is 
falling  off.  A  power  company  in  the 
metropolitan  district  has  placed  a  con¬ 
tract  for  a  turbo-generator  set  with  a 
New  York  manufacturer,  costing  $70,- 
OfK).  Another  metropolitan  central  sta¬ 
tion  has  purchased  motors  to  an  amount 
of  $40.(X)0.  An  Oklahoma  power  utility 
is  placing  orders  for  a  large  outdoor 
pow'er  substation  and  steel  tower  trans¬ 
mission  line,  while  a  Missouri  central 
station  is  awarding  all  miscellaneous 
contracts  for  an  extensive  hydro-electric 
power  development. 

The  Westinghouse  Electric  &•  Mann- 
lacturing  Company  has  .secured  an  order 
from  the  government  for  propelling  and 
condensing  machinery  for  new  cruisers 
now  in  course  of  construction  at  dif¬ 
ferent  yards,  including  four  250-kw. 
turbo-generators,  all  main  and  au.xiliary 
air  ejectors,  propeller  type  blowers  and 
other  apparatus,  totaling  $1,500,000.  A 
manufacturer  of  power  equipment  in 
New  York  and  New  Jersey  reports 
capacity  operations  at  two  plants,  with 
gross  business  for  the  past  six  months 
showing  a  gain  of  about  20  per  cent 
over  the  corresponding  period  of  a  year 
ago.  A  manufacturer  of  air  compres¬ 
sors  in  Pennsylvania  is  enjoying  similar 
active  account  and  has  just  closed  an 
order  with  an  oil  company  totaling  close 
to  $1,300,000;  the  two  plants  of  the 
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company  are  running?  on  maximum 
schedule,  and  expansion  for  increased 
output  is  scheduled. 

A  maker  of  electric  switches  at  New 
York  reports  improved  business  for 
apartment  house,  school  and  public 
building:  installations:  while  in(|uiries 
are  giving:  indications  of  slowing  down, 
the  outlook  continues  good. 

COXSTRI  CTION  PROJECTS 

Hakelitc  Corporation,  New  York,  has 
authorized  a  power  plant  at  proposed  fac¬ 
tory  at  Bound  Brook,  N.  J.,  entire  project 
to  cost  over  $1,000,000.  Solvay  Process 
Company,  Solvay,  Syracuse,  N.  Y.,  plans 
exjjansion  and  improvement  program  in 
alkali  manufacturing  plant  to  cost  $5,000,- 
()00.  Buffalo  General  Electric  Company. 
Buffalo,  N.  Y.,  has  filed  plans  for  a  power 
substation  on  Summer  Street.  American 
•Solvents  &  Chemical  Company,  New 
York,  plans  expansion  and  improvements 
in  plant  at  LawTcnceburg,  Ind.,  to  cost 
over  $250,000.  New  Jersey  Pow’er  &  Light 
Company,  Asbury  Park,  N.  J.,  contem- 
plates  transmission  line  in  vicinity  of  New 
Brunswick,  N.  J.  Driver-Harris  Com¬ 
pany,  Harrison,  N.  J..  will  soon  take  bids 
for  an  addition  to  metal  alloy  plant  to  cost 
over  $150,000.  National  Oil  Products 
Company.  Harrison,  N.  J.,  has  filed  plans 
for  an  addition  to  cost  $200,000.  W.  J. 
Rainey  Coal  Company,  Pittsburgh.  Pa., 
will  carry  out  an  expansion  and  improve¬ 
ment  program  at  coal-mining  properties  to 
cost  over  $500,000.  Bureau  of  Supplies 
and  Accounts,  Navy  Department.  Wa.sh- 
ington,  D.  C.,  will  receive  bids  until  July 
22  for  electric-operated  transfer  units  and 
spares  for  Eastern  and  Western  yards 
(Schedule  No.  3737),  and  at  same  time  for 
voltmeters,  ammeters,  etc.,  for  Philadel¬ 
phia  and  Norfolk  navv  vards  (Schedule 
3740.) 


SOUTHWEST 

— Titf.  repre.sext.atives  of  all  ma.v- 
rFACTi’RER.s  intcrvicwcd  agree  that 
the  e.reessn'e  heat  of  the  past  week 
is  largely  responsible  for  the  con¬ 
tinued  slowness  in  the  movement 
in  all  electrical  lines  in  this  terri¬ 
tory. 

No  contracts  of  any  consequence  have 
been  closed.  The  volume  of  stock  sizes 
of  motors  and  transformers  has  dropped 
far  below  normal.  There  is  nothing  un¬ 
usual  about  this  condition,  however,  as 
it  is  the  regular  midsummer  slump. 

CONSTRICTION  PROJECTS 

Ralston  Purina  Company.  St.  Louis.  Mo., 
has  filed  plans  for  addition  to  cereal  mill 
to  cost  $200,000.  Oklahoma  Gas  &  Elec¬ 
tric  Comi)any,  Oklahoma  City.  Okla.,  plans 
eciuipment  storage  and  distributing  plant 
to  cost  about  $100.0(X).  .\rkansas  l^ight  & 
Power  Company,  Pine  Bluff.  Ark.,  will  in¬ 
stall  light  and  power  system  at  Harrison, 
.\rk.,  to  cost  $30,(X)0.  Texas  Power  & 
Light  Company,  Dallas.  Tex.,  plans  60,(X)0- 
volt  transmission  line  from  Waco  to  Mc¬ 
Gregor,  Tex.,  with  power  substation.  San 
.\ntonio  Public  Service  Company.  San 
.\ntonio,  Tex.,  has  plans  for  addition  to 
power  plant  to  cost  $75,000.  Baton  Rouge. 
La.,  plans  lighting  system  at  airport,  entire 


project  to  cost  $100,000.  Natchitoches, 
La.,  will  receive  bids  until  July  24  for  addi¬ 
tion  to  municipal  light  and  power  plant. 


PACIFIC  COAST 

— July,  which  is  virtually  a  stand- 
ardized  vacation  month  for  the 
trade,  is  regarded  as  a  poor  business 
period,  but  orders  for  conduit,  udre, 
line  material  and  machinery  are 
much  better  than  predicted  and 
.Uignst  is  expected  to  be  almost 
normal. 

— Power  company  business  has  suf¬ 
fered,  of  course,  through  mergers 
which  canceled  nearly  $20,000,000 
projected  plant  work  in  one  com¬ 
pany  alone,  but  necessity  has  con¬ 
tinued  much  line  con.itruction. 

The  past  wreck’s  orders  have  included 
one  carload  each  of  crossarm  braces, 
steel  pins,  steel  guy  strand,  four  car¬ 
loads  of  cros.sarms,  six  carloads  of 
poles  and  one  carload  of  4-in.  fiber 
conduit.  Machinery  orders  have  in¬ 
cluded  $30,000  worth  of  Westinghouse 
voltage  regulators  for  Los  Angeles,  an 
$8,5(X)  switchboard  for  station  E,  San 
Francisco,  and  considerable  General 
Electric  material  for  the  new  Monterey 
substation,  comprising  four  2,0(X)-kva. 
transformers  valued  at  $30,000  and  a 
250-hp.  synchronous  motor  and  equip¬ 
ment  valued  at  $3,0(X).  Industrial  busi¬ 
ness  is  still  poor,  though  an  order  for 
250-hp.  General  Electric  pumping  con¬ 
trol  motors  and  supplies  valued  at 
$8,500  is  reported  from  a  sugar  com¬ 
pany’s  Berkeley  plant  and  $30,000  worth 
of  W’estinghouse  motors  for  a  .San 
Francisco  shipbuilding  company.  The 
Western  Pacific  Company  announces 
;in  early  start  on  its  Klamath  F.alls  tn 
Feather  River  link  with  the  Great 
Northern  and  a  40-mile  line  from  Niles 
across  the  bay  and  up  into  .San  Fran¬ 
cisco.  Industrial  business,  however.  an<l 
the  communities  serving  such  indus¬ 
trials.  has  been  hurt  by  such  shut-downs 
as  that  of  the  lumber  companies  in 
Alturas  and  the  caterpillar  tractor  plant 
in  Oakland.  Building  construction  has 
improved,  especially  in  such  specialized 
structures  as  two  large  churches  for 
.San  Francisco.  $1,2.50.(X)0  motion-pic¬ 
ture  studio  reconstruction  in  Los  .An¬ 
geles,  a  $750,0(X)  skating  ring  for 
Sacramento,  a  $300,0(X)  scientific  acad¬ 
emy  and  the  $5()0.000  U.  S.  Government 
garage  for  .San  Francisco.  Prices  are 
steadier.  The  recent  10  per  cent  ad¬ 
vance  in  rigid  iron  conduit  caused  a 
flood  of  covering  orders. 

Washington  Electric  Company,  sub¬ 
sidiary  of  Puget  Sound  Power  &  Light 
Company,  has  awarded  apparatus  con¬ 
tracts  in  connection  with  its  Rock  Island 
development  involving  in  excess  of 
$800,000,  as  follows:  Four  15.0(K)-k\v. 


generators,  sixteen  667-kva.,  13.8(X)-volt 
transformers  to  General  F'lectric  Com¬ 
pany,  .seven  10,0(K)-kva..  13,800  to  115,- 
000-volt  outdoor  type  transformers  to 
Westinghouse,  two  3,(X)0,  two  2,000, 
four  1.200  and  one  600-amp.  oil  circuit 
breakers  to  Westinghouse.  to  be  de¬ 
livered  about  June  1.  1931, 

rONSTRl  <  TION  PROJECTS 

California  Ctilities  Company,  Susanvillv, 
t'alif.,  plans  power  substation,  to  cost  $80,- 
<KX).  Long  Reach.  San  Mateo,  Covina  ami 
I.OS  Angeles.  Calif.,  plan  ornamental  light¬ 
ing  systems.  Multi-Color  Films,  Inc.,  Los 
.Angeles,  Calif.,  plans  plant  to  cost  over 
$3{)0,(MK).  Rouge  River  Bo.x  Company, 
Grants  Pa.ss,  Ore.,  plans  plant  to  cost 
$150,000.  Ford  Motor  Company,  Dearborn, 
Mich.,  is  completing  plans  for  assembling 
plant  at  Seattle.  Wash.,  with  ix)wer  plant, 
to  cost  over  $1.0(K),0(X).  A'akima,  Wash., 
plans  ornamental  lighting  system.  Plenty- 
wood,  Mont.,  plans  municipal  electric  light 
and  pow.er  plant,  to  cost  over  $70,(X)(). 
Globe  Grain  &  Milling  Company,  Ogden. 
Utah,  plans  mill  addition  to  cost  $200,(XM). 

SOUTHEAST 

— Busines.s  in  the  Southeast  was 

again  confined  to  routine  demands 

during  the  past  uvek.  Street-light¬ 
ing  projects  are  being  undertaken 

in  a  number  of  di<!tricts. 

A  municipality  in  Mississippi  ordered 
street-lighting  etjuipment  to  the  amount 
of  $5,000.  One  municipality  in  Georgia 
placed  a  small  order  for  fire  alarm 
equipment  and  another  Georgia  munici¬ 
pality  placed  an  order  for  50.0(X)  ft.  of 
cable,  amounting  to  approximately 
$1,5(K).  An  Alabama  utility  company 
placed  orders  for  regulators,  trans¬ 
formers  and  bushings  amounting  to 
$23,500.  .Some  other  orders  originating 
in  the  .Southeast  were  as  follows :  Steel 
switchboard.  approximately  $4,800; 
poles,  approximately  $3,‘X)0:  switch¬ 
board  e(|uipment.  $4,000;  transformers. 
$12,400;  meters.  $3.3(K):  crossarms. 
$1,000;  pole  line  hardware,  $1,250;  cop¬ 
per  wire,  approximately  $21,700,  and 
miscellaneous  power  plant  et|uipment 
;ind  supplies.  $3,000. 

CONSTRI  CTION  PROJECTS 

V  irginia  Filectric  &  Power  Company, 
Richmond.  V’a..  has  plans  for  an  equipment 
storage  and  distributing  plant  to  cost  about 
$160,(XX);  also,  plans  transmission  line  at 
Norfolk,  V'a..  of  11.000  volts  capacity  and 
ornamental  lighting  system  in  last  noted 
city.  V\’.  B.  Tracy.  Web.ster  Springs. 
W.  Va..  is  at  head  of  project  to  build  a 
hydro-electric  power  plant  at  Cathole  Falls, 
for  industrial  service,  to  cost  over  $100,(XK), 
Knoxville  Power  Light  Company,  Knox¬ 
ville,  Tenn..  plans  transmission  line  in 
Union  County.  .Southern  Public  Utilities 
Company,  a  subsidiary  of  Duke  Power 
Corporation.  Charlotte.  N.  C.,  contemplates 
transmission  line  extensions  in  vicinitv  of 
Rutberforton,  N.  C.  Prentiss,  Miss.,  p'ans 
extensions  in  municipal  electric  light  and 
l)ower  plant,  and  installation  of  additional 
e(|uipment. 
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New  Equipment  Available 


Heavy  Ampere  Capacity 
Gang-Operated  Switch 

A  NEW  TYPE  OF  HEAVY  AMPERE  capacity 
double-throw,  three-pole,  g^ang-operated 
svvitcli  lias  been  developed  by  the  Delta- 
Star  Electric  Company,  Chicago,  111. 
In  -  this  double-throw  capacity  switch, 
known  as  the  tvpe  “FMF  Form  2,”  the 


cable  has  been  constructed  so  that  it 
will  have  a  cushion  efifect  against  any 
hard  object  in  contact  with  it. 


Explosion-Proof 
Push-Button  Station 


An  EXPi.osiON-PROOF  PUSH-BUTTON  Sta¬ 
tion  is  announced  by  the  Industrial 
Controller  Division  of  the  Square  D 
Company,  Milwaukee,  Wis.  This  class 
‘MKIl  typie  BR-IO  explosion-proof  con¬ 
trol  station  is  provided  with  a  contact 


.A.  New  Line  of  Potheads  which  are 
even  more  definitely  tight  than  previous 
models  has  been  announced  by  the 
(i  &  VV  Electric  Specialty  Company  of 
Chicago.  Oil-tight  gaskets  between 
machined  flanged  surfaces  assure  oil 
or  compound  retention,  capscrews  hold 
the  lids  definitely  tight,  wet-process 
porcelain  is  used  and  changes  in  petti¬ 
coat  design  give  higher  flashov'er  values. 
Interchangeability  of  parts  has  been 
obtained.  By  standardizing  on  bodies, 
entrances,  lids,  connectors  and  porce¬ 
lain,  3,500  combinations  are  possible 
with  comparatively  few  parts.  This 
facilitates  the  assembly  of  potheads  to 
fit  special  conditions  from  stocked  parts. 


Combined  Motor 
and  Reduction  Unit 


•A  COMBINED  MOTOR  and  tliree-specd 
reduction  unit,  to  drive  work-handling 
devices  for  automatic  welding,  has  been 
announced  by  the  Westinghouse  Electric 
iSc  Manufacturing  Company.  The  re- 
(juirements  of  the  service  are  high  gear 
reductions,  with  e.xtremely  wide  speed 
ranges,  and  compactness.  The  gear 
ratios  in  the  three  gears  are  534:1. 
1,2^15:1  and  3,060:1.  With  field  con¬ 
trol  on  the  motor  an  uninterrupted  speed 
selection  between  0.393  r.p.m,  to  6.67 
r.p.m.  was  obtainable  at  the  final  shaft 
of  a  recently  tested  unit. 

The  torque  output  rating  is  limited  by 
the  strength  and  wear  resistance  of  the 
mechanical  parts.  This  is  1.500  in. -lb. 
with  hardened  gears  and  400  in. -lb.  with 


characteristics  of  the  original  single¬ 
throw  with  its  powerful  ice-breaking 
toggle  blade  motion  have  been  retained, 
(jang  operation  from  the  center  in¬ 
sulator  insures  that  one  side  of  the 
switch  is  open  before  the  other  side  is 
closed.  Rugged,  compact,  simple  in 
design  and  in  line  with  modern  trends, 
the  “PMh'  Form  2”  has  a  minimum 
number  of  insulators. 

A  single-pole.  1.5(K)-amp..  15-kv.  ele¬ 
ment  is  shown  in  the  accompanying 
illustration. 


mechanism  consisting  of  one  normally 
open  and  one  normally  closed  contact 
inclosed  in  a  cast-iron  housing  with 
machined  joints  and  .so  constructed  that 
it  will  withstand  an  internal  e.xplosion 
without  injury  to  the  inclosure  and 
without  transmitting  the  flame  to  sur- 
rotmding  gases. 


Non-Metallic  Sheathed 
Parkway  Cable 


Addition  of  a  Line  of  Tubular  Rhe¬ 
ostats  to  its  resistor  products  has  been 
announced  by  Hardwick,  H indie,  Inc., 
.\ewark,  X.  J.  Among  the  novel  fea¬ 
tures  which  may  be  mentioned  are, 
first,  the  screw  engagement  mechanism 
is  so  arranged  that  the  act  of  grasping 
the  knob  to  adjust  the  slider  by  hand 
automatically  disengages  it.  This  device 
is  self-supporting,  self-aligning,  non¬ 
binding.  The  heavy  phosphor  bronze 
contact  shoe  presses  firmly  against  the 
wire  but  cannot  tear  it.  Due  to  new 
spring  arrangement  on  the  shoe,  there 
is  no  current  carried  through  it,  conse- 
()uently  the  pressure  springs  cannot  have 
their  tension  reduced  by  overheating. 


.\  NEW  NON-METAI.LIC  SHEATHED 

which  may  be  used  in  nearly  every  lo-  A 

cation  where  the  metallic  types 

previously  used  has  been  announced  by 

the  General  Electric  Company.  The 

construction  of  the  cable,  which  has 

been  designated  as  type  C.A,  incorpio- 

rates  the  use  of  jute  and  asphalt.  In  soft  gears.  A  sprocket  load  of  1.200  lb. 
place  of  the  metallic  sheath  previously  is  permissible  on  the  final  shaft.  All 
used,  successive  wraps  of  hard,  vacuum-  gears  are  of  the  spur  gear  type  and  all 
impregnate*!,  closely  woven  jute  have  bearings  anti-friction.  The  gear  shafts 
been  substituted.  To  replace  the  steel  and  bearings  are  mounted  in  gear  frames 
tape  serving  as  a  shock  retarder  on  which  can  be  removed  from  the  housing 
metallic  parkway  cable  and  as  protec-  as  two  separate  units  for  ease  of  inspec¬ 
tion  against  mechanical  injuries  the  new  tion  and  replacement. 


ELE("1'R1CAL  WORLD— y»/y  72. 


